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The computer with growth potential 



Not only is it Ideal fo< the llrsl I 
computer user. But perhaps mori 
important. It can be expanded inl 
comprehensive business facility 

many varied company requirements. 

Single-user system 

You can start small A64K -tt^.;!i 
a megabyte of (loppy disc sk '.'■«' < - 
under E4.000 .* 

Perhaps your initial reaso r for 
Cromemco was its flexible datatM 
man age me nt system— ideal ir- c 
records, order processing, sam-. ■ 
inventory control, and many to-? 
uses; or you mighl have requ"ed 
3SingsystPir ■ 



to develop your i 

Easy to use 

impressed with the ea 

ground. So you added 

another. And pretty sc 
company business wi 




Will it expand? 




Multi-user system 

ratlhe Fori u n a I el y. we can readily e xpand your 

cause ot Cromemco. Unlike taher makers systems 

nly you all we need lodo is add some memory and B 
ilyou ©TU-ART interface, and Ihe multi-user 

kload system is ready to run with a printer ,-irvl 
up lo 7 terminals, each wilh up to 48K. 

New operating system 

Moreover, your terminals can (unction 
quite independently o( each other Under 

• Cromemco 's new operating system they can 
be used to update and Interrogate the 

the word processing system; lor data 



Up to 72 megabytes 

We can increase your (loppy disc storage 

enough, we can also add Cromemco "s hard 
discs to provide you with up lo an amazing 
72 megabytes on-line. 

Rely on MicroCentre 

Remember— at MicroCenlre we Fully 



to MicroCentra. And call u 
!rl "' discuss your hardware en 
software needs 



■e growth may depend 



For Cj Cromemco... call the experts 

Tel. 031 -5S6 7354 

Micro Centre 

Complete Micro Systems Ltd., 30 Dundas Street, Edinburgh EH3 6JN 



Ggeveke 
electronics 

New DIABLO 630 

LETTER QUALITY PRINTING AT REALISTIC PRICES 




a aaa aaa 



•Interchangeable Metal/Plastic Print Wheels 
•Automatic Bi-directional Printing • Word Processing Options 
•Diablo Quality and Reliability 'Paper Handling Accessories 

FOR INNOVATIVE DISTRIBUTION TO OEMs 
Call irs-Geveke Electronics Ltd RMC House. Vale laroiHd.Wokioo.JM2 JI337 
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CHIPS 
HEBE AND THERE 



found in its first decade of work. But here 
are a few examples in the fields of trans- 
port and energy. 

formation network - improving traffic 
flow by controlling dty traffic lights, hi-lp- 
ing airport flight handling, organizing rail- 
way signalling- and by taking the weigh I 
of routine work from the shoulders of the 
airline pilot and the ship's officer. The im- 

the individual car and lo _ 
the increasing need for fuel ec 
the demands for control of f 
fumes of the internal combu! 
But the use of the micropn 



MICRO 

REVOLUTION 

Peter Laige 
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ly for urban h 
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Buy a microcomputer for under £1,000^ 
and you could be on your own! 
Unless it's a Commodore PET. ( 



^^!^^^^ "~^^1 



Commodore produce Britain's 


LONDON AREA 








NORTH WEST AND 












NORTH WALES 


don't slop there. We also insist on 
providing comprehensive support 
throughout our national dealer 


'PHsSf , "*« > 


MIDLANDS AND 


C l?A™iS"jsJ I""" 1 "!"* 


IKSilTi"™! 


SOUTH HUMBERSIDE ' ■'■■ 


sjsk& 


Ourd'ealerscan examine your 
needs and demonstrate which 
hardware and software will suit yo 


"MMb^ 1 


SIS' 1 




NORTH EAST 


LIVERPOOL 


best. Their trained engineers are 






■sSsS ""' 




always at hand and a 24-hour tick 




"iiVriiv;:-,.^: 


















MANCHESTER AREA 


Your local dealer can tell you more 


hIf™ 








jaaaasm& 


about the following Com mud ore 










Services. 










lallu^ 


V The Commodore PET 


lf°IIIF 


.';'■-■'.■■' 




SOUTH WALES AND 


™& E »EBrS, 1 ?' 


The Commodore PETcomput 




; '.;. 




WEST COUNTRY 




range covers everything from the 


i;lfHs"*" l,L " 






K^ViSL'.; 1 ,,...,., 










"s'S'aKST&r '""■"■ i " 


complete business svstemsat und 








■Korffis,"*'- 
S52?5 B,r 


"MTatw 


£2,500. 


HOME COUNTIES 






"fi7eSSRs::3S,i , B , r i " 


f— Commodore Business 
V Software and Peipacks 








SCOTLAND 


( in: sot ware range covers 
hundreds of applicatimiv Rusines 




t ffl m 




TeSrKffi^SI'TKSrT 

¥.fT£^i. 




software includes Sales and 

I'urchase Ledgers, Accounting, 
Stock Control, Payroll, Word 

lVrke^sinii^nd more. In uddifion 


SSr'"' 


YORKSHIRE AND 
NORTH HUMBERSID 


-IIS.' 




"aw;. 


K>» ,., 


TOmSt™"* 




over 50 Petpacks are available 


T s^»;rJ>fes'ir." 


"tafsw&i. 




"Si^VW's'S'-n: 




covering such titles as Strathclvde 


c !rfiKET»r. s '"' 






'ifJo'Jft'SllIf™" 


IRELAND 


Basic Tutorial, Assembler 


TRSaSfttS 










Development System, Statistics. 








sSfSiEiTiDai^ "* n " JI 




plus our Treasure Trove and Arcat 












5e ties of games. 
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f— Commodore Approved 
V 1 Products 






e further 
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mark of approval are also available 
^^ Commodore Courses 

Commodore offer a range ot 
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PET? 








YESD NOD 




And when you have installed vour 












system the PET User's Club 




mwr 


*tn 


"Y^m#™*i 


l **li™ , ir*cfc . 


Newsletter can keep you informed 
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new ideas and latest development 













HCXIT 

COfflPUTER IVITCmi 

Por oil your computer requirement/ 



HARDWARE 

PETS 
8K 
18K 

32 K 



DISK DRIVES 

PET 3040 

Computhink400K 

Computhink800K 



PRINTERS 

PET 3022 
PET 3023 
Teletype 43 
Centronic779 



ITT 3030 



9Vix11 £ 9.35per2000 
11 x8>/a £ 9.06 per 2000 
8x12 £ 9.33 per 2000 

11X14V2 £10.71 per2000 
11 xl5 5 /ie £10.88 per2000 
2. 3. + 4 part available on request 



: S/S £1.90 each 

i O/S £2,00 each 

S/S £2.00 each 

O/S £3.10 each 

Teletype Rolls 



ADHESIVE LABELS 

One Wide on Web 
2 a /4X'/ie £1.99 per1000 
23/4x1 "Vis £5.79 per 1000 
3'/2Xl 15 /ie £6.00 perlOOO 
5x1 ,5 /i6 £6.68 per1000 



5of tujore by Logmo 5y/tem/ De/ign 



DESIGNER OF GLASS LEDGER SYSTEM AS REVISED BY PCW 



SALES LEDGER 
NOMINAL LEDGER 
PURCHASE LEDGER 



PAYROLL 
STOCK CONTROL 
INVOICING 
ESTATE AGENTS 



CASH BOOK 
MAILING LIST 
PRODUCTION 
PLANNING 
& CONTROL 



SPECIFICATION, DESIGN & PRODUCTION OF 

TAILORED APPLICATION PROGRAMMING UNDERTAKEN 

CONSULTANCY WORK AVAILABLE FOR MOST COMPUTERS 

RING IAN OR WENDY 

Hexit Computers, St. James Park Estate, Poolstock, Wigan. Lanes (0942) 321360 

RING RON OR AUDREY 

Logma Systems Design, Whewell Buildings, 8/10 Brad shaw gate, Bolton, Lanes 389854 



The Berlin service of forty small buses 
I in steps to pro' 



1981, 



Applications 



fring \ 



! and offering c 

lor all the dtv s s iii.ni handicapped people 
The Berlin buses are called by phone or by 
■ldvdined booking ill rough the mail. They 
Follow no Sled schedule. The driver is in 



which stales the fare paid, when the bus 
will arrive to pack von up how long vnur 



the new European A.I 111 airbus (due to 
flying by March 1982) io carry micropr 
Lessors empowered to disobey the ca 
tain. These silicon chips will be in tl 
wings, controlling the motors which mo 
the flaps and slats (flaps are on the trailii 
edge ol the wing and drop to increase L 
slats ,ik on the leading edge and extend 
increase lift). 

these movements will have a back-up dh 

have to agree - it they don't, thev will ti 
the captain. Should the flight crew ord 
them to do something against The r- 1 : i ■ : s 
like withdrawing slats below a safe ai 
speed - they will reject the order and h 

liberate] y to try the unorthodox in i 

emergency, the chips will do as they a 



division of Lucas forecasts that helicopt- 
ers piloted bv microcomputers could bl 
flying by 1990 or, possibly, 1985 The sys 
lem Lucas are working on replaces thi 
pilots controls with a push-button pai ' 
It is based on microprocessor control of 
engine - and, of course, a helicopters 
engine is, in essence, its wings as well. 
Therefore, says Walker, the heLcopter is 
an easier option for total automation than 

on those seat-of-the-pants judgements of 
the human, analog ki nd that are di fficult to 
translate into the digital demands of the 




Walker foresees pre-programmed 
flights and, more immediately, simpler 
flying bv human pushing of the buttons, 

c.'-i'\ ^".■lOnic hi.- .'■■'. r. i'll.-t ii' ,i Ll'illp.liu 
helicopter. Such an idea shocks the UK 
Civil Aviation Authority, who grimly re- 
ply Ih-it such a pilot would still be required 
to do 200 hours of airborne training to get a 
licence - and thev would not licence a 



the known facts arc fed to the computer 
which then calculates the effect of adding 

this means a business can assess more ac- 
curately what is likely to happen to its 
sales next year if, say. Value Added Taxis 

the contest.) Chris Evans, in his book The 
Mighty Micro, concludes that the United 
States' decision to withdraw from Viet- 
nam was based on computer predictions 
of defeat. But, of course, such computer 
analysis depends on the accuracy and ob- 

A study made for thr Department of 
Industry by lann Barron and Ray Cumow 

ficance that the huge American lead over 
the Soviet Union in microelectronics has 
had for the balance of power and reminds 
us that the current stage, in which the 
cheap microprocessor is available in quan- 
tity worldwide, could shift that balance. Tt 
is clearly impossible for the US to control 

only a few dollars, and 
doubt that the Ru.ssi; 



■<.■ !i:il..- 




many of the assumptions on which the 
current balance oi power is based, and this 

stlusl be ,i destabilizing influence.' 



The Energy front 
Ontheenerg; 



. Using 



mploy 



carry computers that respond to ti 
With the lightest of fingertip touch 
the pilot they can act faster on split-st 



infn 



ed light beams which crisscross (he 
of.s m.nn displav screen A tinker ;-I.Il ■ 

tight angles and thus alert the compu- 
■. A point on the mask can order an 
tergency him; one touch and the corn- 
checks the maximum force that pilot 



and plan 



;, then o 



controls to produce the tightest possiblt 

on the map is touched, the computer wil 
put the aircraft on course for that new 
destination. 

Microelectronics has brought the pilot- 
less aircraft to reality in fnghlcnnig Mill- 
ion; through the Cruise missiles th.il speee 



control office and 

has saved hugely on power. For many 

heating, lighting, air-conditioning and 

night-time burcd.ir.ind lire alarms in office 
blocks. They can be programmed for a 



position for smaller buildings - small- 
town schools, Forinstance. Micro-run sys- 
tems, costing between £1,000 and £2,000, 
can save up to forty per cent on heating 
bills 

volved in solar energy The photo-voltaic 
method o( harvesting the sun's energy 

electric current) is undergoing one of its 
biggest tests in Phoenix, Arizona, in a 
rgy field spread over twelve 



There 



orbit 



it large-scale trials, has 



the n 



leofth 



v Mob 



Sllll'hu,' 



nix. They h, 
city authorities in an attempt to win 
major share of the US Department ( 
Energy's solar programme. The Depari 



igthec 



irpowi 



O'Connor, director of tl 
energy operations, dcscrit 

lough hul attainable. Nee 



Thetwetve-a<:rcfJckJ.it Phoenix Airpoi 
has |.|.250bow[-likcconcenrra' ' 
the light. Each is thirty inches 



Applications 



ugly, 



cocted includes a digital display toi 

the bar; cross rhythms; three ci 
lights with (or without) an audio 
extra fast speeds For simple or con- 
time; tempo display; and anearplu 
The chip is also being used, alart 
to make synthetic music. General umn 
ment Microelectronics have produced 
single chip pre-programmed to general 
twenty-five short tunes. IF you want I 
program it yourself , there are 251 notes I 
play with. The company blissfully suj 
gests that the chip should be connected I 
different bell pushes on each dooroFoi 
homes. Each member of the family woul 
then have his own door-chime call run. 
with other codes for the milkman and If 
neighbours. The standard pre-progran 
med tunes ■ 'selected for their intcrnalioi 
al acceptance' — range from 'Jingle Bell 



i University, has d 
unic device to unsci 
rtions that bedevil a 



:s needed on the o 






lack's unscrambleris only eight inches, by 

battery. He is now working on ways of 
getting all the work done by a single chip; 
then the whole thing would go into a 
matchbox. 






iCo.i S.ive i 






-.[■nuo 



t, the three-inch wafer 
i armv of searchlights. 



"The Arizona example 

indicates what a long research 

road there is to travel before 

the oil finally runs out. " 



uiical itiL'lhuil oi testing springs i' 
■sit, and then to 
'""gradual con 



.on by a 



then 



s.thenm 



dings 



ig off the 

cats through the night. The nest - and 
cost-effective stage was to supply power 
at small, remote installations, tike radio 
repeater stations on mountain tops. After 
that, villages- silicon ."ells were used to 

ages in the Arizona desert. One of these 
villages previously had only enoug 
power to keep a water pump going; no 

lights and refrigerators, plus a washir 

Finally, here area few illustrations of tl 

uhi.|u.iv ill Hi.- silicon chip, of the way 
which it is helping to mi!-." old prubleii 
and To spark new idf.is m lor.illv unco 



ing the submarine The microprocessor 
has made possible a variety of flving- 

■ inspection craft, many of them less than a 
metre across. They are designed to work in 
conditions that would be dicey for the 
diver - rough seas or zero visibility. They 
are often propel! erless, being driven by an 
electrical pump, and their batteries nl 

light equipment. The microcomputer on 

board interprets signals from the control 

change speed and direction; but, in zero 
visibility such a submarine can manage on 

craft's magnetic compass and gyro and 
projects its own navigation target, which 
the operator aboard ship can follow on his 
video screen. 

If the craft is operating in fast currents, 
the operator can maintain its position in 
the wafer by pressing a hold button. The 



run machine evolved at theCranfielc 
ute of Technology does atl that anc 
in a few seconds. The operator tell; 
nicrocomputer what he wants tc 



pressure hydraulic irvlin.ier 
presses and relaxes the sprir 
and, from those few seconds 



The chip is also has 



drawing on-the-si reen uses of compute: 
aided design with the graplric capability 
used in business systems to produce dii 

Such computer-produced graphics ai 



the i 






in of the funny walk and reproduce 



; of met 



eepmjtlhv. 






home af Ash lea 
The feedback "f 






on station without u« uptiaiui a un^. 
The hold system can also be used to keep a 



vets side thrusting propellers to unset 
■ lanll.- die ihaiiicing impute! u: wind am! 






ve purposes beyor 
* then 



Ithet 



; they provide a f 
:ommerdal impetus for research 

tnd they may also help to bring mi 
ention to the often unheeded problt 
designing computer systems with people 









What will you do with 

12-year-old programmers 

when they reach 16? 








S™E,5s£" 


youbuynow nowm 




















i-i.li.LiL AUih^uliViULin.-s help bring 
uxfitL'iiii'ii! in i-iliirif. in 1'iinipiiier 
assisted learning. 

iiirihistrom liASIC allows von ti.plnlLi 
I mini iliif.tli- with j | ili it romimnd- 




TWO: Schoolsandsr 



niKiav AiK'v,[.iK-.iiAuihor 



quamitv pu roll as. tin 
Please contact the Sale* Office 



Research Machines 
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The Microscene Viewpoint 




BRITAIN'S 
BRIGHT SPARKS 
SET U.S. ON FIRE 



and it will 
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th 


Uy 
p th 


counllv II 

USA audi 




s 


live 



ahead. Surprised? Read art. Yc5, the nu rki-1 I lie UK dcilec- dislnb- advance o( anvlhine. nviilahte in the USA. 

Ask most Americans for a one-line "tors and manufacturers have been Those ^Uls cover most oiOic aapertsni 

answer to Itif uucstion ■■Wh.it happdy selling to. and developing J'*"'' r'"'^"'- ■'■■'"< 'iicli.ding that all- 

'A in'i li 1 olii aoerable success, has now become woken up to the fact that the small bus- 
ahead of the official. The US manufacturers say it iness market easts, it would seem an 
I" exists, and, furl he [more, rlicv warn ,i bin .1 p>f)r<i|'n.i1f ti rin. 1 I\*r v^.irtn-ii-'.in rs i n tho UK 

going perhaps just a little tuu far anil Now il can i>-it.ai n K- E-v argued Ih.a: as ill)- hnlh Iht'ir talent and their leadership, 

represents a glib value-itidgenicnt hns-ed (ht ' v supply the vast majority nf UK dist- I! is an opportunity Ilia! will not last for 

- namely our inability to realise that we the V have a goodly slice aln-adv: and as t.ir up; and overtake, given the chance. With 

Could have made mo-icy out of lilt rdc is as ir goes this is true. What thev don't the introduction or Apple III and the 

generated in the country until 1! lias been necessarily have, as yet, is the one thing Commodore 80.12 large-screen Pel - 

proved beyond all reasonable doubt that it the UK dealers and disinhulnr-do have |oi:nric. the already introduced Model I! of 

ispossible.bysomeoneelse— usually an expertise in selling to this particular theTRSSOfrom Tandy — the hardware (or 

American The 0ne111.1l iJe.i- however, marl^et. them to WQrk ^i" 1 is now available (no 

have often been ours, dammit! To some extent this expertise has been need to do the clever business-system 

Strangely enough, the same can be said developed Hie hard way by tn.il and error tricks some Brits managed to pull off with 

even more strangely — Hie roles have to cases!, and Ihc knowledge thus won has One of the industry obscrversin the US 



two countries. I'his is not to suggest thai 


on the difficulties of selling systems in the 


small business sector tnlh 


the personal computer was an idea of UK 


UK, especially at the dealer level — the 


is Robert Wickham, Presid 


origin and only developed in the USA by 


problems of hardware and software 


Research, a company — ba 




support, the lack of good software, Ihe 






financial problems, and the need to find a 




the case), it is more a statement that the 




vVirkhamwasoneoMhc 


USA, having come up with a good idea. 


he has barely established in his own mind 


Ihe Rosner Forum, and he 


was then shown what to really do with it 


what those problems actually are. 


fact that, even in the US 


hvlhehnrJir-park-oltheUK. 


Vet, despite these problems, the UK has 


mid-1971 a definable trend 


I'll explain Earlier this vear 1 went on 






of the world market lor microcomputer 




Ihe things people whom son such trips do. 


systems. That market is being estimated at 




I found myself in New Orleans, which was 






probably fortunate because that is where 1 


Europe representing some 25% of that. 
The UK itself represents some 25% of the 


the advent of the newer 


Ivtd inieiiried lobe VI v Miner, was one of the 




foremost conferences on the subject of 


BUroP ^ m ^'tn^ i 'i^o^aft^ 


another 'new' market Thi 




the 'Office Computer Mark 






a small business system, v. 


ised by one Ben Rose, and held immed- 


on selling microcomputer systems to small 


still the domain of the 












well sound familiar to m. 




To some extent, the UK industry's 








It is also a market wh 


any other. 


man has been a Hobson's Choice, the 


considerable activity fro 




hobbyist sector of the marketplace never 




ence, the leaders of the USindustry — and 


having been large enough to support a 




therefore by definition the world industry 


significant amount of business. The 


dangerous in-fighting as 




reasons lor that have been well charted - 






the major one being our lack of disposable 


mamii.iclurers in this area 


small, stand alone personal microcomp- 


income, unlike our ex-colony on the 


he feels, not.only by the 


uters (and that's a definition that should 


other side of the Atlantic. Whatever the 


frame and minicompu 






Viewpoint 
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a deal with 
the sale of 
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This will 
ii5l doesn't 
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Ion thai Bw 
is 1 JS0.000 



INCOMPLETE 
RECORDS ACCOUNTING 

tm 
with a PET COMPUTER 




MICRO COMPUTATION 

8 Station Parade, 
Southgate, London Nl-1 : Telephone: (I1-B82 5I(M 
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Computers & Art Discourse Brian Reffin Smith 




THE COMPUTER 
PROGBAM(ME) 



W--!-LOitV. 



This month I'd like to present four guess a computer had been involved) give Tho Thocai in ic 

scenarios, each describing some- the title; "fte Computer l'ro K ram<me)' ,TtB ' "esaurilS 

thing th.il m.ght bo poss.ble with The lasl two letters flash on and off, ™k- Roget's Thesaurus is a wonderful I 

computers marl ...I (hearts. IV hi -\ [hope inc. [he word belong. alternately, to th.' Nearly everyone ivho writes- Mr mon 

to explore .1 few issues (rut are presently domains of computer and tv. love uses it al sometime When losl 

"erasing me, my more concrete goal is A magazine programme, dealing with ,„i!k, .<W word mo.,,,,,,;; had' {,,< in 

thai 1 h.„,i to do each of the four things weird and wonderful uses of computers, was a bad meeting'! the I'hesauru 

cner the tied year how to program, reviews of popular help one discover the ,ovs ..I hem,' al 

Myusualwav.il working is thaHshciul makes, computers in schools, h lh .re Sav thai it was deeply appalling, n. 

my mouth off about something rhar's on trends, philosophy science tirlions Hu- o, vorvbanhc' 

mvnund.snthatlliaveactualK Indent or p t ™ U w will rnt.Tl.iin, educate, and More than tin. by grouping wore 

elselool prCC -tup.d [,M,ke deadlines above all dermstltv Ives, and therefore cording to pruximMc ,;„,„■, lt; 

or magazines but with social rathe, than change. ofle to sajrl , m ^-j,, „ 1(| , dl , r ,,„ nit 

temporal pressure. Computers in the studio will show and cesses as well as the stabc heterogem 

It does work - one morning a lew years rim vanous programs. I here will he new-. nHimianuusness and p 1 ,| v .,i. 1T h-,- n 

ago woke up and told the first three of exhibitions, elc. The pn.grammo will lelli-m at the EngBsh language if you 

people 1 ouo.iiuKored that I was going to run for half an hour every week. It will know what I mean 

lr. I delveinto areas such as the Police National Thus you can trace a path between one 

_,_ Computer, Frestel, medical uses, traffic word and another in see what nodes are 

■proven. light control, art. guided missile., design, passed, what concepts thrown up. 'De- 

c. .„,__ to further music, shopping and offices. sign' and revolution coincide al 'change' 

lunacies, however. lei me announce the And all the time, the prog ram (me) will for cample while ■design' and 'politics' 

winner ol the Unihu competition that 1 acl as a ™»ii ol a computer pro-ran, g, vi . plan- It,,! Hie three words 'deshm', 

Set in issue 4 undo; the headmji Desert What happens will he interactively deter ■existence' and millV give a bi-nole . in- 

l-iaiid floppy Discs . .mined, in part, by feedback from the real vol ving both 'creation i.uiuurncs-, inns 

ThisisinitselftaarlvlunalKM.ew.unin,- world ol ,.e, T le plionmg m. an audience, eendence'. ,m,l unilv' .sjuality, oneness, 

'En tSS'SHvS^S? "** °"°W^k)7^u™Zvw' * n0 ™s shouifbe done on a computer, al- 

nahons, devised by Nick Cutler, who°gets The ROCk Band wholeTroTrnuch^ 

E^Eti'Ft 1 ^s^KSSa&ftsss ^*»£C--= y 

I well remember a mnsl Marline nn '^'' , (,u ' ;,,Ji ' hll,c [0 he,| P compose the 

dent in a bar where, owiiu * ILdvi- V""* 5 and ™ sic - There is a s P° ech "J* 



ealilv by this time next year don't 
rget. One question to be asked of 
ire they charged qualitatively or 
ively by virtue of their involving a 
r? Is there a discernible change 



L NEWBURY NL. NEWBURY NL. NEW 

Smart Micro-based 

^ Visual Display ^ 

Terminals 



24lln 

80 ch 

per line. 96 ISO/ASCII 
character ser. Dual imerfi 
CCITTV24 and 20/60 mA 

current loop. Selectable half orful 
duplex. Green phosphor non glare dlspli 




Data Processing 



Conference 



Boris Sedacca 




WHEN THE MIGHTY MEET 







invite former US President Gerald Ford to 


our own Computing Services Association 
but more aggressive and exclusive. 

Adapso is constantly lighting to exclude 






They also invited Art Buchwald, the 






famous humourist and Washington col- 


the banks, telecom mum cations common 






umnist, and Alvin Toffler. author of 


firms (which invariably have a consult 








ancy arm) from an involvement in the 








computer services industry as a secondary 






brows among the delegates, although 


function that could thereby abuse thei 






Mime found his talk illuminating. 


competitive position and cross -subsidise 






Che reactions ranged from mild sccpli 


their computer services activities, 

It is currently suing Citibank of New 






ion on human relations, to which ] will 


York in a Federal Court over offering gen 






return further on, some European put for- 


eral computer services, and challenging 






ward the question as to whether the US 


Citicorp's .lppfiiMli'in K' Inrm (ilishare li 






government was looking into the union 








■ispecl nl tin' iumputi'r industry. 


pubhe. 






To which Phil Dem, one of the better- 


The organisation of the congress couk 






known industry pundits, replied' 'You 


not be faulted although there was some 


on the dry o( San Francisco 




heard the answer this morning from the 


what of a fracas over the attendance of the 


rican west coast to talk abou 




ex-Presidentofthe United States-he does 


foreign press. There were only two foreign 










e event, the World Computin 


iSer- 




Britain. The reason for this!' Foreign it.ur 


Industry Congress [], was a 


high- 


The congress was organised by the 


nalists had to pay S10TI to attend the con 


-red affair in itself, but the org 




Association of Data Processing Sendees 


gress whereas US journalists could get in 


Bt, for some unconfutable rea 


on,lo 


Organisations (Adapso), a body similar to 


for free. 





Conference „e A ^ln u nl™ e ™™our r 


roducte 


rcioindcrlromsession,.-h. 1 irmanLars-Olof , man o! MmJ 8™ cnl Science 
BjoerskaeroflnduslridalamSwedeii < MSA > .mnoimcod that his l 

Dom then added: "l,im„ nil- li.ilfsehous ,VIH,IJ aiquire ,hl ' American .in 
when 1 sav that. The problem h.i- not S'osiuoss from ,i south Aim, in i 
arisen in [he United Suits with the ev:ep- '- 1 '*'"■■ wll "" h '- " nlv l"^ 1 b|, i: |ml 
□ on of maybe one or two extremely minor " vi ' r '"> unhappy p. ■nod in its hist 
and essentially trivial matters over the in Britain, over its payroll packag 
years. And Intel announced, or rathe 

"[ am hoping desperately to keep the ,„,-,„, ,. L „tom,irv in the semicond 
problem penned up on the other side ot dustry - starred speculation .ibo, 
the Atlantic. 1 would like to keep it m the nurit .|il iiitiooocc'ment of a spe 


imp.in 
i Britis 

igtoge 



"I think the root ol the problem in the Ik 
is that the unions are a lol smarter about 

this problem than the management". 



''They have done .ill thi 
lames Tillinghasl The pmblem of the 



iU-r.tvrUI style and eomplele 

raphs. All the conferences 

d and available the nest day 

mpany 

. adminisn 

Levitt "This industry has had about 
At the session on 'onion relations' three decades of ascending euphoria. The 
where all the speakers were from Europe, railroad business was once a fantastic 
one or the deleft a les asked why union rela- growth industry, riiirtv years later, thev 
lions did not appear to be such an issue in, were flat on their fiscal chassis. The de- 
the United States; at which point, Phil mand for services did not decline, but the 

watcher, replied. 'Von keep the pmhlomin you take the railroads' history, cross out 



m.ie.iceruu'.l Well, they have gone off 


I/O lot the S086 16-bit superchip, 


thing. Amateur management and profess- 


work. On the second evening, everyone 


ional unionism - ii's a mismatch," [lorn 
said. 


had !o get dressed informally and work 
hard at making out thev were enjoying 


All the conferences were available on 


themselves at an organised outing at the 


cassette except Alvin Toffler's lunchtjme 


Marine World amusement park outside 


talk He would not give permission for 


San Frandsco. 


general release. He'ssmart. thatToffler-if 


One could not help but get taken up 




with the yahoo of good clean American 




fun - well, most of the time, thatis. At one 


and boy The Third Wave' lor"" (Thai's his 




new book). 


ring with a shovel to catch the droppings 


The other two lunch time talks were 




given by Art Buchwald, who turned out to 






elephant then wet her leg as he stepped 


another lesser- kno iv u but equally brilliant 


over her. to gleeful squeals or dclighl from 


wit, Theodore Levitt, a professor at Har- 


Ihe crowd. 


vard's graduate school of business 


Some Adapso chiefs also joined in the 


administration. 


fun. Robert Weissman, Adapso's senior 



Adapso's Japanese equivalent took a kiss 
Cunningham, another Adapso committee 



Nex 



the i 




I appreciate the time and money my company could 
save using ,i word processing system. 

In tact, I've already insisted a lot of time in 
planning where such a svstem would benefit our 

But it seemed to me that in order to make a 
rational decision n> purchase tsjctly the right 
system, I would need even more time. 
The next, vital step 

I should need tu see salesmen, plough through 
reports andtcchnic.il data, visit showrooms. Even 
badger mv business friends Kir [heir word 
p rocc ss i ng e * pe r iences . 

Thenacollc.ic.iu happened in mention the 
Which Computer! Show. But, as I explained, we 
already have acomputer - word processing was our 
next, vital step. 

Computer and word processing Jorum 

.He soon put me in the picture. Word 
processing was an impot ram pan of the philosophy 
oh he Which Computer* Show. 

Under one roof there would be manul.icuircrs, 
consultancies, bureaux, leasing companies. 

From November 2, :K. H.ill - oi the NEC in 




"We're sold on word processing, 
but where do we buy? 



Birmingham would be a computet and word 

processing torum (or everyone involved in business 

So now the two of us are committed to 
jttcndingon.ille.i.sioncnl'ihe loin-Jaw We shall 
compare, consider and investigate. 

' vc shall make the right decisio 



Tbe Which Computer! Show. 
November 25-28 atNEC, Birmingham. 

An unparalleled opporl mm v tor cicrv executive to 
invcstig.ue the prcsciu and Inline "I computers and 
weird processing. 
'And we shall make the right decisions. Act now. Clip the coupon for your free tickets. 

Which Computer? Show, 232 Acton Lane, London W* sDL Telephone 01-7^ 3m Tdexgs6^s 

,.._. executive registration card. 

rjpate people visit ing from my company. 



sxEili 




Entertainment 



Electronic Games 



Paul F. Shimell 











pnidui^" "i ,1 hk'.h 'inii.'lii^en,:,:' ' r,i. 

Iljrwi « Id liisi.-vnhinon.irr ihe. 

would haw found in the .Mm,- ind 




Ik 

urn pack n'tofl 

GAMES RAC1 



,' mtPir'-7Y jjnmc fTi'Hnis, Pw.'m- rnnffciM u'lJ si|i(.i-nl ri/ /jrcr'-'kiiM'W »"'' il <<<"".' 
-ia( soc*et (for AC/DC ,tjii'™fn>ij ,m hyi'r-ji.'l \f,o ,,^ v . ,,,,,( •!■.'« liny ut aftuul £4 .51 
iNr.r,(J ilHil in, ;ii,-t-- ,i.ij !,!■::,!;, ,Vm ™.,r:r,i.'.-ir, in, luili-i! rn tfcejxu. 



KcoXnoIlv 


l!'i" ill ii'mpr"" '","' ",r-'ltu ! 'r ' s™ 


d above water! But 
lly high level of in- 


developments were performed in -house 
by Ihe manufacturers and others by con 


cts almost dailv and 
me profits.. There is 
about piracy Ihere- 

t without too much 


M6800 and Ihe unbiq nitons Intel 8080 

involved in these development. Produc- 
tion costs bv the various com petj tars 



life in the industry. 

While we are on the topic of fruit 



The Wine Bar Astronauts 

Gary Beckwith owns Gornbn Bennetts, a wi 
bar near Ihe Old Vic Theatre, London. ! 
nsralled two ■■lit tn'in.-s j'.]hh- n,,iiliui-.'s 
Space Invaders and Space Chaser. Space 

fnv.nleri is Ihe more popular, and also Ihe less 



play. According to 
'ie during an evi 



« 






ken id play them. Tb*wna&&mlai 

pence, tor three games. 
*"— - says, "I think the games arc brilli 

nts made durin,; a game usually lo 
collection of swear words." 



. In gen 



« of a; 



the typeofgaijielGal, 



h,iil:t-!,,hl i',r<ir'l,'l !hi chlunoUS i^jUi'll.-,'!'. :llld 1 ,1ms p n id LI led 
tlti'tl.ti'r cuiit-vpi'Tatcl the v,iii,in,i", ,il -.pin del.ws and "he" "' 






Electronic Games 



board computer sporting as many as SO 

had an Intel SuSO with three ErROMs 
(2708) lo provide Ihe relevant game pro- 
gram, and three PTO controllers giving 72 



I. The* 

the complete voltage regulation mcuilrv 
required to drive everything from 12v DC 
lamps to 50v AC solenoids. Surpnsmgly. 



with tangle-boa 
ne of the sen 

■ of flexible con In 



that the missile replaced the boundng ball 
and the little blighters fought back! The 
"play appeal" of this game was so high 

that it has torn apart the marketin the past 

surpas! 



y the 



"Gal; 




/ould h 



.MM,' pll.l-.,' 

nent trade, where new games co 

:hange and new program. But j 
hings got under way, the video 

Space Invaders 



"play appeal" i 

moment With < .ala\i,"?l ' and otlbi.'i., lik 1 Un' '7''j>;i"<',iv i.'/'ryntir '.'.i.rM.in!..' .v.t,.- 

it, Ihe principles arc the same as tin- last i7wft-n,vrs phi:/m lo "itrhv" Ha raw™* 

generation, with some clever background molding CoBiSanSloith I <■ ,1. tight ,1 B 

i: iiium giaplms j' id general use of toluol yawl ■:( '■,'■:' ■.i'Tir-'i'rl.-- ,'ijjir Li;'- , nhn: 'It, J'. 

and jiUL-k in'.i vt-rv determined and U.1- Toys. Mamleh'in. Illinois. 

''h"- !n .i!^n!"nt M! m''lhi i - '^ t-' n i it 1 1 'viiurmn' d,ffkult - The lah?5t variants of the Space 

'ii'i'h',!' ii.'.'i y-h\\ iv.' II under wiv ^ m " o-'vebolto.i-.mstead of joysticks to 
<e the gun platform, etc., left or right. 



\nother video game far 
inly in amusement an 
car driving skills, ft i 
icendant of those old rr 



ilyisthat found 



This 



route ""'"'' "KhH 



ball-bearing through an intricate rou.e. A subT|e fealure of th , 

ilfti'" h "i o" L 'T,!'„"V ; t"\:'i d ',"'V. •-■(■■■'-.Il'-"': '■■-mil Ar.'.dili 
' ''' " ".'''j'' " ]'. '.".',' , .,'. ', .'.'.'' '.''. ',''.' iniTi-.Tiini; heartbeat -like ill nibbing sound 

; lorced error! To play the game with 



outstripped the capad 



bat and paddle games like ping pong and 
many variants on this theme. For a while 

for some purpose-built chips to be 






ngo 



I sporting some 12(1 ICs (integrated 
arcuits) utilising the latest available high 
density memories and other LSI (Large 
Scale Integration) devices. Tht 



fast cash was really appare 
development of fruit ma thine? 
halls. The "Bingo Hatl Syndrome " wen 
like this: during the intermission in thi 
playing of Bingo, the partidpants line U| 
at rows of fruit machines lo find fitrthe 
ways of losing their money. The machine 










pjiidocud r'oi .i ii'iipli ..'i hoiiilii'd p.'uiiJ 



nc rather 
t didn't let a game last 
ur seconds. Here Ihe 
■ally came into its 
inssible to place two 



lythm 



nan gan 



nan paddle games were 
soon on the scene. "Breakout" was a 
highly successful development of the 

p.iddje games, creating a multi-layer wall 
Which would be steadily eroded, using 
skill to achieve a higher points score. 

For a while "Breakout" and "Supe 
Breakout" and other variations reignei 



pl.iv.ii enioved an Inv.ioVi, gam,. 
twelve houcs on a single com. 

cunning methods l u make ihe games m 




ELIMINATE YOUR BACK-UP 
PROBLEMS 



with our low cost cartridge drive 




I kl:quinoxKB10 Cartridge Drive 
allows S 1 00 microsystems to transfer, 
i r,d ;uui write daw at high speed Its 
.\\ IK 1 1 ^ 1 and 5MB removable discs 
eliminate the need to provide separate 
data back-up. The removable 5MB disc 
allows for fast back-upaod therefore 
unlimited off-line storage. Without 
sacrificing high performance, multiple 
users can operate the Equinox KB10 
simulianeouslv using mulii-user 
software. Equinox provides support for 
<.uch software i.e„MVT/FAMOS, 
MP/M and OMNIX.CP/M is also 
supponed. 



COMPUTER SYSTEMS LIMITED 

Kleeman House,16 Anning Street,New Inn Yard. 

London EC2A 3HB.Tel: 01-739 2387/9 and 01-729 4460 



Literature 



Book Review 



S. Kestner 




Iv.nfi J single . 



'^™*" 





hours digesting the new topics and developing 


undergraduate computer' -cnence a. urse' ni llii 






. Amenc .in iIIjii vol, ilyi.ll.Waiv.ire.lrmilrino 




didn't. The result was also a great opportunity 


expect my average "second year computing 










rua-U'lcSlrwIiifcsLVOwifiulwSrKPiffbyLeon 












want. The authur is ckwrie a |W mjltwiiu 


.1 — Mil. net ..: |i..,--,,-ming knowledge 






CompuunB tej.lt. is mi B ht find n useful if' it 




braic P or F S™eo ^e™ oint"' Th™ h!!,!^ 


vverctreated as a long syllabus ralhei than a text 




intended to put them right. Chapter 1 is about 


°At the end of the book the author claims thai 






the prudent is now re.i.ly m read the let h ,,,<■., 




Maths' It starts with sets, relations and func- 


literature in the subject. L'ntortunalelv, no 






bil-ili.H-iapliv ■ollotv-,. iheie jre only a very lev* 


heuarh 


.ichifving maln.es. boolean algebra and, 


references scattered in the text, t leel that this 






claim is true, but only because lht.se not .ilte.tdv 














■though 
























h'lrou'r 


^^to^^^tl^ftrwhtkent^ 


those who wish to dip intoit. 












Mathematics it Compute,- Department, Poly- 




untie Ma nil what folloivs as a k.fiit-j] entity hul 


twhoic: of the South Bank, London. ■ 




will notbeabletomakesen.se of it .On the other 


Hdedto 


explanation too lengthy What is missine, is the 










editor's CHorcE 




icully with set, is not just in understanding 






what Ihev are but in seeing why a particular 








bv Edward G. Cluff. 






I>ublisli..i <l d 7U) by Inpui Two-nine Ltd., 7 






Banstead Road, Furley, Surrey CH2 3ER. 


















Institute of Data Processing Management 






(1DFM). The book gives good/practical advice 












Cluff is clearly writing for the "bigger" small 


















dala processing dcparmicnl. Good buy. 









The Rohan Computing Collection 

qume CIPER SDSDQSD OKI 



Rohan Computing 



Introducing 

PEARL 



/"^^ Product of; 

'■-. rrt l Computer 

pl(r Pathways 

VJ Unlimited. Inc. 



A Powerful Application Generator 

Produces Error-Free Automatic Rapid Logic 

Generates C BASIC 2 Programs and Compiles Them 



Automatically Produces Programs Fon- 
Menu Selection 
File Update/Edit 
Report Generator 
Indexed File Reorganisation 
Indexed Access 



Level I £90 

Level II £325 

Level III £625 

All Prices Exclude V.A.T. 

Contact UK Distributor-Tel: 01-653-6 

Clenlc Computer Systems Ltd /pA 

15 South View Court # _V^. 

The Woodlands * vCJ 

Beulah Hill SE19 3EJ *^ 

London 



THE CLENLO CONQUERER 



A Z-80 Microcomputer in an attractive Metal Cabinet, 
containing a 12 slot motherboard Two serial and 
two parallel I/O ports are standard Will accept a 
variety ol S-100 compatible floppy and hard disc 



vfcA^H ^K 


16KRAM 650.00 
32K RAM 800.00 
48K RAM 875.00 
64K RAM 950.00 






8" 500K Double Density Floppy C 

Controller. 

Add on Unit 


sc Drive and 

700.00 
410.00 


ffl ^^ • 


All prices exclude VAT 




Clenlo Computing 


—s— 


1 5 South View Court 
The Woodlands 
Beulah Hill 


Systems 




01-6536028 



Fund Raising 



Schools 



Patricia A. Paterson 



SWITCHING TO A 
SMALLER COMPUTER 



schools have built ll 



raged tc 






lU'dimilnnv ol'lh.' i-.ii'.hrii's lint it has 
ed to be a decision difficult to impli 
and fraughtwith problems. 

To begin at the beginning. Com 
Studies, in various forms, has been taughl 
at Oakland* School since 1°74. The flr ' 
courses were as part of a C.S.E. Mode 
Examination in 'Mathematics, and Compi 
ter Studies'. Subsequent changes, in staff, 
syllabus and demand from pupils have led 
to the development of an 'O' level course 
in Computer Studies offered as a two-vear 
option in the Fourth Year Constraints on 
both fin, 



:'SlJeYt!l- 



it that, 



e the 



level only. manv pupils are unabh 
study the subject, either because thi 
wish to take other subjects timetabled . 

the level of ability to cope with the di 
mands of an 'O' level syllabus. 



College, London, lo b. 
need for moreimmedi: 

made available on the Hampshire County 

for a while - programs were written on 
codine, whirls anil link posted to Win- 
lucky, print-outs were back at school. Of 
course, a mis-placed comma, or a wrongly 
crossed U (for Winchester, we crossed the 
letter, not the figure) meant another week 
whilst corrections were made, but with 
care and determination reasonable results 



re mouth Polytechnic computer. But the dif- 
■ Eculties with this include the cos! of the 
erminal, the need for a C.P.O landline 
long waiting list), the limited time that 
vould be available on a terminal, since so 
Tiany other schools also use this facility, 
:he annual telephone running costs, and 
ilso the fact there there is no spare termi- 



We therefore decided to reconsidc 


rthe 


for punching, and obviously this led to a 


position of Computer Education ir 




gradual lengthening of turn-round time. 


school. ,ind the desirability "fmnim 


ging 


Finally, a halt had to be called. However, 


some degree of Computer Awarene 




we were very lucky - schools in our area 


cvtrv pupil became more and more 




were advised to transfer to Portsmouth 




eded 


Polytechnic Computer Centre, where 






similar facilities were made available, with 


course that would help to present the 




the added bonus of a twice-weekly collec- 




the 








workedin with other administrative trans- 


and hold the attention of the less able 


chil- 


port. So now, our coding sheets with their 


dren, as well as the bright ones, it be 






more and more obvious that we ne 


eded 


Os (Portsmouth cross the number, not the 


real 'hands-on' experience, instead i 




letter) go off twice a week to be punched 


of paperwork. 




and printed. 


During the p.isl seven ve.us. the f 


racti- 


Portsmouth Polytechnic also offers the 


•The 19th ctnlummtiiris: Self Help. 




opportunity to lake parties of students to 



decided tobuyacom| 



e. Ha' 



rig 




>rthero 



(but not for long) the thorny problem of 
finance, we spent considerable time look- 
ing for practical information on what to 
buy. Conclusion - there is very little un- 
biased, vet useful. iKliirin.iln.in .sv.iil.ihlc 

Everyone has his own personal prefer- 
ence, be it for PET, APPLE, TANDY, 
ACORN or what have you (I'm sorry if I've 



ledou 



your f. 



ng spent several hundreds of pounds, 
le feels a certain brand-loyalty, or is it 

,ii one i.s unwilling to admit to making an 
ipensively wrong decision? |I hope 1 
■all shortly be finding out, and f suspect 
Mi), Apart from 

and a distinct bias towards the Commo- 
dore PET has emerged, partly because, 
theoretically at least, one can exchange 

(and there are more of these than anything 
else at the moment in ourareal, and partly 
because of a desire of the Local Authority 
to facilitate servicing and maintainance of 
equipment. Also, one must admit, the PET 
does seem to be the most child-proof and 
best-value machine around! (We did man- 
age to borrow a PET for two weeks, and 
this helped us to make up our minds.) 
Looking at available peripherals also bias- 
in several computing journals seem to 
support IhisdcLiMOn - I hope we arc right. 
Further discussions with staff at school 
led to the outline of the system we should 
like to buy. Careful shopping around has 
led to the discovery that a 32K PET can be 
bought for the same price as a 16K version 
- and both models have facilities for a 
floppy disc system too. So, a 32K PET +■ 
printer +■ disc system - just underQ.OOO! 






around £700. 

Possible sources of money 
projects Fall into two distinct groups - 

1. connected with school - ie. pupils, 
parents. Local Authority, etc 

2. not connected with school - ic. any- 



School -based ft. 



Computer Tournament 

benefits of the microcomputer revolu- 
iccording to research undertaken 
by South Yorkshire schoolchildren tak- 
ing part in the annua] computer tourna- 
ment nm hv CMS Ci imputing Limited 
of Sheffield. 



Other 



.ipplici 



that the school children 

ilC'i pinning quality .Linln.il.. auto 
iled Height movement, indoor en- 
vironmental control, greenhouse a uto- 
steel reheating furnace control, 
and postal sorting. 
""" presentation ol imsnui applica- 
studies formed the qualifying 
in this year's GMS loumamenl. 
the final of which took place on iuly 
23. The four teams to have won 
thiotigh lo flu: llnal O'nii. 1 trnm City 
School (Sheffield!. Swinton School 
meai Rotherhami. KiriK Edward VII 
School (Sheffield), 



Schoo 



nsley). 



The qualifying round entry fro 
School was one of the most im 
live. It det 



i City 






nil.) .. 



urtlyn 






our.pHv. 



atically adjust) 
tic gravity, col- 

This would en- 
sure perfect qu.llilv conliol. prevent 
w.isi.igo. and create better tasting beer 
in the final round ,it tin tournament 
competitors wdl take part in acumputei 
business game held at the GMS com- 
puter centre in Sheffield A microcom- 



Schools 



^^^^■^^^^^i^^H^^^H Of the seven of money, two 
were private - ie. [he manager regretted 
pupils. Most children nowadays- hut an that his linn could not help, but he sent a 
eye forabargainand are notreadily parted private donation him-eli! The overall re- 
Calculators, lickots were 5p each, but the receive were very encouraging in the 
bait was the promise that it a strip of five views they expressed. 
tickets was bought, the buyer would be r.vei hopelul. we prepared a second 
able to plav on a PET during the lunch- letter, this rime to go to local or national 
hour. We were fortunate enough to find a firms connected in any way with compul- 
supplierwillingtolendusafETforafew ing; to various local and national 
days, and thus were able to honour Ibis publications, imperially those which are 
pledge' We made a profit of over £57 be- computer-orientated; any firms with 
lore we had lo return the computer Ibis whom the s,chool has dealings; and any- 
line has been followed up with T.V. games one else who is recommended to us! Ou. 




wine amongst the Staff (average profit 

'_>>.?il perboltlei and at Parents' Evenings on particular vocational subji 
have raffled prizes donated bv various choice of words, not mine.) 

firms outside school (see below). T 



include a jumble Sale, Cak 



"" We still must face the problem th 

p * machine will not allow the pupils t 

much personal contact with a com 

numerous to mention. We have also ap [",\^. r L „'^unt? n *tea7or wait 

pealed direclk lo p.nvnli. lor-upport and ^^ u . l . . , () ^ [h(1 Scht „ l]6 <- 

have written pleadingly lo the local p,,,^,, Computers m the Curritul 

Authority for help in the next financial ^ v [, tjl departments, and to devel. 



il U.-I 



We dor 



ill have ni 

o learn the riiduucn 
ing with much less delay 
even if they do have tc 



Fund-raising outside school 

Our approach to people not connected 

means of letters of appeal. Our first target 
was firms connected with the TRIDENT 

™"" l" ' ', , '',' ," f . -n^bdng^aiuTted-ma^'w. 

shire, whereby pupils in thou hn.il ve.ir ol k . thinkln ,r n , lvt jr- terms ^f-ewi 
school experience the ■Work environ- ■ 

menf for three weeks. One objective, s to ^ n "' ,n ~J""' l * ""^ ' ar f y 

i - ■: -<*■* ^f r i-'-n- '• ■ - 1 ■";„ ,, /.,' n'l'ot^willg'n 

ndustr, v,,!,,,.',-,.,,-,,,.,.,,!,!,, *,,,„„ „e shall be there. 

asforiowf. ' anUary " P Bnd the m ™^ "> kec P in '™ ch! 



RIVER TAY SYSTEM 




WORKS 


APL 


System Design 


APL 


Programming 


APL 


Support 


APL 


Training 


APL 


on Mainframes 


APL 


on Micros 


APL 


Flexibility 


APL 


Power 


contact: Alastair Kinloch 




6 Denoon Terrace 




Dundee D02 2EL 


phone 


10382) 69931 


or: 


541351 



DISCOUNTS 



SUPER PET £825 3000 FLOPPY £825 

TEXAS T1 99/4 £860 complete 

QUASAR QDP81 00 (The Incredible) 
£4000 



BASE 2 PRINTER M800STM £390 
EPSON TX80B PRINTER £375 only 



SUPERBRAIN COMPUTER 
32K. 320K disc £1500 

INTELLIGENT ARTEFACTS LTD 

Cambridge Road, Orwell, Rayston, Hens. 
Telephone: Arrington (022020! 689 



TRS-80 SOFTWARE 



/ Business 
/ Personal 
y Games 



/ Programming Aids 
/ Custom 



Ajk 



/ Utilities 
6 Years Microprocessor Experience! 

I large SAE lor 32o for our THS-BO software list, or add £1.85 for Ifie Hat in a 
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Computer Assisted Learning 



The Open University 



Tom Vincent 




SOME APPLICATIONS 
OF A MICROCOMPUTER 



Tlie Dfi'ir Uprnvrsjlu is r rny i\w*n<us of for these devices. The f 

Mi's of ;ii(iT[vumf7iir 1 '.'.'.. ['S!Ji-(-r',ifli/ in i'iru.- of to provide this fat 

Ik? rwi.riic jTiirc i( ..vnipi'ra ra fir/' courirn,'. Summer Schools w 

«.Bra.rbnfl.sysffnt. VDU output and g 

ic Open University is very depen- be exploited 
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rum la r th 


e hour 


oi terminal us 


per year for 














re 1979. asimil 






been 


developed o 


a TRS-ffl) 



R«ea: 






ving bi 



■i- HVIMI. 



leOpenUniver: 



advantage of the VDU 
output. Without exception, the programs 

- information is held is clearly reflected by the current transformation, even though the ri.S-W 

,■.. ■ Learning Research Croup which pl.ivs .in folk, wins two camples jr.' Liken from the 

eluding honre experi- active roordinating role within the current software librarv: 

■ .' .■■■ "■■ — ilr- ""rVrV This, irticle describes some research that One of the limitations ol using a teletype 

liiiui- 'he hi . hi^> ii has been taking place over the last 12 for a system used by science students is 

llnl |. |, ,„.: ;,, ']- nHinlhsintupotenh.ihisesof.i.-GK. Tandy the lack of the facility to repeatedly and 

..nl,..-'.. e'si.hii.h «rvl TR-^-Sii mim.comnLii.cr. Tins acliv.lv is quickly produce ,.r,.plii ih.it illustrate the 

i uv,. r ,„|,VI nm -inn. Inched in the North Wosl Re_.on nt the relationship nl out' r_.hvsn-.il Ljuantiry to 

Open University where there is ,i general 'innther. [his is particularly true of reaction 

,.,... .;,,-.. . ,|. ..,.,. i ■; H i ■ l . ■ ~t n l:iv .: :«■■!■.. . : n , , , . ;,■ !,iu r.v.l kineliis where then' is .1 need ti< *ludv ilit' 

, \ '.' i'.'v , j ,,'. ruin u l.i' "■■!- n I i r. teres! dial have l-vcn over different; periods of time as initial 

'," r ,.',,_ ',.' ' . ', ; , . . . , • i , reaction conditions are changed. Figure 1 
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The Open University 






for a student. At this stage, a second graph 
could be generated which would give 

seconds tin this case) in order to find the 
time of maximum concentration, [n prac- 
tice ihe graph is developed on the screen 

Ihe defining lelter^ ,'\. b and C leading [he 

has shown the advantaged rhis lcelinrqi.ie 

allows time for a student to observe the 
concentration changes taking place which 
arc inherently time-related. Other types of 

to 5 reacting species can be reasonably 

pH titration simulation 

All the programs developed for a labora- 



■ 



ccupation with the mechanics of the 
deal work during long periods in i 



lion and then measure its pH. An exercist 
is then set which involves calculating th( 
theoretical pH of an add solution with tht 



A later table re-inforces this observation 
with a quantitative summary of Ihe 
number of cycles per iteration. This, in 

wnW^curT" "" 

With the question posed, the computer 
takes a little time off to show the simula- 
tion on the screen (figure 3). 

the tapis shown to open and close, and the 
beaker gradually fills. After each incre- 
ment the pH is calculated and plotted on 

Ihe graph. The sharp change in pH at the 
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handling relatively complei equations 

In order to solve the equation the 
student is introduced to iterative tech- 

the mi cm- computer. With a suitable 
screen presentation of the convergence 



As previously indicated, the Open 

University is very dependent on computer 
-v-li L m- 'i' p">^ •''■.i'i | ]iini-ii-.ili' ■■ .up^.'i- 

Processing facilities an' very sophisticated 
but do not, and could not, without 

flexibility and access to data in the way 

In this context, the role of the micro- 
computer is being considered in the 

second of the research projects in its 
potential tor providing education adminis- 



■ : 






d n n □ 

HDD 
D D D D 
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ith the data finallv being directly tr 
lifted via telephone lines to a a 
i milliter. This would also overcome o 






demanding insight into the theoretical 
aspects of the changes taking place in the 



wo applications of the TRS-Bf 



Conditional registration 



disabled students who would not other- 
wise be able to follow a degree course 
Currently there are more than 2QK 
students who arc disabled. Identificatior 



with respect to future course choice. In sutdent, based on h 



disability and requiren 
to general studv. ~tudy 
summer school and e 
coding is then included 






Fig. 5 




search program or the TVb W u.in,. o 
data-base which included all dibbled 




continues. For eiamplc, the TRS-« 


Centre and who have reported mobility 


described in this article has beeninterfacec 


students in the North-West Region. The 
total number of disabled students 


problems in relation to attending that 




centre. A second screen then gives infor- 


producing software for use by blind 


involved was 158 and. with a limited record 


mation about each of the students 


students. Early indications are that this 


entry, it was feasible to store thisinforma- 


identified 




The only problem encountered using 


common element in Ihc project described 


the TRS-BO microcomputer for this func- 


in this article. ■ 


Ix™E3 w " , ™" , ' ,T '°' 


tion was the maintenance of the data-base 


•DrThonvis Vincent was from 1953-1956a 


where individual student information 


research chentift tit industry: from 1966-1972 


changed during the year. During ]9S0, a 


ditl research in cry$iaih%niphy at the 




similar facility has been made available on 


Universities of Cattlhntijfe and Warwick; leaf 


disabilities that are associated with 


the Data Processing terminals which has 


senior lecturer 11972-1978) in Physical 


mobility problems: Ihi' second character 


eliminated the need for further develop- 


Chemistry o( Liverpool Polytechnic; and has 


rclers lo difficulties in .mending Slod\ 




been Senior Counsellor at the Open University 


Centres; no search is required by the 


ed clciilc sh.Hv Km,- ■- |.n e 1 1 f i l- local needs 


since 1978. 


remaining characters. 


could be met, and indicated a possible 




Further relationships are shown, and in 


data-bases are maintained on a central 


1 The support of Savant Research 


this case, a particular Study Centre (168) 


Studios is acknowledged in providing the 
TRS-80 microcomputer. 


has been chosen A search of the data-base 


computer and then transmitted as 


then shows that there are 7 students who 


required to siitetlite computers tor local 


2. Computers and Education, Volume 2, 


are allocated to the Manchester Study 


use. 


pp 49-69, 1978, 
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Caddis Computer Systems Ltd 

72-74, Trinity Lane, Hinckley, Leics. Tel: Hinckley (0455) 613544 



Caddis Computer Systems have a 
new equipment in plain English and wi 
FOR BUSINESS 

Caddis offer standard ready-to-use 



FOR ENGINEERING, SCIENCE Si PROCESS 



:. :;urr;>M5 rig and sales ledger, 
is e.g. CAR-HIRE MANAGE- 



:e management inforrr 



FOR EDUCATION & PERSONAL COMPUTING 

Caddis offer a range of micro -computers and pro 
8K Commodore Pet from £425 + VAT. 



is for Education & Personal computing e.g. 



SUPE3BRAIN 




£1495 

COMPLETE (+ VAT) 
* OUR PRICE IS THE R.R.P. 



K.G.B. MICROS LTD. 
88 HIGH STREET 
SLOUGH, BERKSHIRE 
TEL. SLOUGH 38581 



System Specification 

* Dual4MHzZ-80C.P.U.s 



Dual double-density 
mini-floppies (320K bytes) 



* Dynamically focused 
12 inch CRT 



* 25 lines by 80 characters 
8x8in8x 12 field 



Full" ASCII keyboard 



* S- 100 Bus via direct 

connection 

* Dual synchronous/ 

asynchronous RS 232 ports 

* CP/M (,m) operating system 

* Single desk top unit 

SOFTWARE SUPPORT 

9 Wide range of standard software 
(FORTRAN, COBOL. BASIC, APL, 
Pascal). Sales Order processing, 
invoicing, sales ledger, purchase 
ledger, nominal ledger, payroll. Word 
Star (word processing). 

9 90 day warranty 

• One year maintenance £155.00 

• Full client support 
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to today's schools, though aclual numbers 

will vary with region ,hkI M-hm'l k'pt Ihelevel ttf »ti r tL^i.1 1 1 v forlhi'^eprograms we ma 

terestedinCALis: Subject matter of Hie program. In Mathe- of the microcomputer interpi 

mabes programs invoking numbm only the problem, and stores (he 
Keen f Self m ohva ting 20 % ) 

Uninterested (disruptive or not mol 
vated 10%] 

task 70%) 



group. The two groupings overlap, but do 

the intelligence of pupils is at odds with 
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Breakdown ofType 1 


program 











The subject of multiple choice questions 

is not in the list. We are ve™ doubtful jslo 
both their merits and the merits of more 
complex logical choice questions. Ourpro- 
blem is in providing ('wi'TivUnswers (din- 
tractors) toinclude with the rnmvl answers. 



guessing easy, so careful marking is 
necessarv. 

Our first attempt at CAL, about two 
years ago, was quite predictably the 
standard Maths Drill - testing the four 
rules of number. Programs of this type, 
giving practice in one area of a subject, 



is Type 1 
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Figure 2: 


Breakdown of a game 
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The iih;:i!lj duMicii L'.cni'iallv used 
programs of Type 1 less frequently. I 
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uns needed fi 

and answer together. fractions, decimals and the 

Once the sheer novelty of using a com- were introduced. The accuracy '■> tt> 

purer had worn off, I noticed that some nw.o.vmpul..-, to mure than (our placesr 

pupils were making Utile headway. !n- decimals guaranteed that the children 

deed I had fo deal with numerous inter- four-figure ,in,v,er-. wcnln be eonnnually ^ 

ruptions to mv work with full classes h, wrong, so r r,.,;r s rn.vi.1c-d In be adiuslrd 

deal with: to accept, aseorrect answers in a specified 

range of accuracy. 

"What do 1 do nest. Sir? Ver ^, e<!r |y ul our attempt! at Type 1 

Eventually a set of guidelines was de- programs, we found that the weakest 

veloped foe Type 1 programs, which has children enjoyed practice; the use of con- , 

since been extended I" in.tujV the other tinual marking stimulated their interest. 



? really needed to reach 
Our e>ocnenei' .md tIi ffiy ull.ii. 1 ^. ■-■: i ■^.u.*:--. 
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Similar games may motivate children to 
he computer away from or during 
i. The idea of these Type 2 pro- 
is that the child begins knowing litle 
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types with the objective of designing, for 
older pupils and novice teacher program- 
mers, good programming practice for 



The overall language must be simple, un- 



The guidelines above meant our old 
programs had to be altered to reach the 

new created standards. Musi Miiths pro- 
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OlIltT f .n> S rjms indude a demunstra- 
tion of the Doppler effect for fifth formers, 
where fire engines can be set off at various 
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monstrate transmission of data in parallel 
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during a lesson the computer 
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fen-ni books, or only in the pa; 



-k.m.in,; ml., th, 
enormous. Usi 
, created will 



principle of rewarding work well done is 
not new Two of the more common pro- 
grams of this type are the 'Magic Animals' 
program and the 'Shape Name' program. 
both used in local primary schools. figure 
3 analyses Ihe 'Shape Name' program 

The important points about Type 3 CAL 
programs are: 
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school at present isType 6 Ilis very taxing pass'. : Wr 

to write as alternatives play a very large using a I; 

Some suitable objects for such CAL in- These p 
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resound producing machine, when access 

soch programs as Type 7. Suilable pro- 
grams can be used to print worksheets, 
with answers, especially in Maths The 
use of a printer plus the school duplicator 

ren and reduce the workload of the tcach- 



Leaming 

From the work so far carried out at St, 
Patrick's and the Cleveland Microcomput- 
ers Users' Group ICMUQ. two main con- 
clusions have been reached The first is 
that children who are of lower ability find 
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(view children, and has little 
evidence of value. Wisely, St, 

department Here a separate room allow: 

of red tape, and without disturbing thi 
maths lessons The computer, supporter. 
by freedom of access, Lhe insatiable pro 
gramming appetite of Lhe compulinj 
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computer is shown in fig. 7, In 

primarv schools may borrow a. 

or in the evenings for leacherusc 
□ ation with the local User Cro 
small firm, demonstrations at 
evenings have been given for ■ 
the county. 
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Unique in concept-the home computer that grows as you do! 

The Acorn Atom 



Special features include 

* FULL SIZED 
KEYBOARD 

* ASSEMBLER 
AND BASIC 

* TOP QUALITY 
MOULDED CASE 

* HIGH 
RESOLUTION 
COLOUR 
GRAPHICS* 

The Acorn Atom is 3 definitive oersc 

A powerful, full facility co mputer wit! 
features you would expect. 




ready to Begin. [Power require 
800mA). There is an ATOM pc 




ited with example programs. 
The standard ATOM includes: 

HARDWIRE 
le • Full-sized QWERTY keyboard • 650? 
Microprocessor • Rugged i' r ; r'u- mo-Jded 
case • 2K RAM • 8K HYPER-ROM 
• 23 integrated circuits and sockets • Audu 
cassette interface • UHF TV output • Full 



I 32 ■bitanthmetic (±2,000,000,000)-. High original computer For if 

BASIC commands Variable length strings signals Teletext VDU . 
(up to 256 characters! Slri-gmanpuial wi Ceefax information) 1 



function PUT and GET byte WAIT 
command for timing * DO-UMTIL constri 
)erators(AND.QR,EX-OR)-; 



; components. For ir 
>ht be to increase the ROM and RAM on 
ATOM from 8K + 2K to 12K + 12K 
efy. This will give you a direct printer 
;s. scientific and 

an expand indefinitely Acorn 
"at to your 
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r ten years. CIS is 
I and is now ti 
ne'd. .ilont: wilii Cumpu Serve, bv H&R 
firm known for its income- 
service. Today. CIS has 

Prior to June V. 
indleditsnewCISac 



the 



HlC.hihe 



use CIS is available enclusiveh 

Radio Sli.irkrel.nl SIOICS. most ofwhilt 
10 sell the popLjl.ii- N,-.di<! shack TKS-Si 



■bna data and mure data. Without il 
¥lpersonal computers are little more 
1/than expensive electronic toys. With 




DIAL 


it, in ample quality and quantity, their 

users skill and imagination. 

For many personal computer users in 
the U.S., data, and accompanying 








<<D" 


programs to put it all in, is either too hard to 












machines 




FOR 


American microcomputer buffs are 






seeking an answer to this problem in the 
same place as their large mainframe 




DATA 


shared d'llah.i-c- Like large commercial 












enable personal computer users to access 






data gathered from a diverse group of 






sources, be it the U S Wiliona] YVe.itlmi 










5 parent company, the Tandy 


major news wire service. And unlike 




hon, calls the TRS-80 Videotex. 


viewdata systems, which basically retrieve 


The Vld 
key -boa 


eotex terminal is an alphanumeric 
rd, 4K of memory and a built-in 




modem 


Available in the U.S. beginning 




thisOc 


ober for about $400, the terminal 


user the option nf actually rmplminj; Ins 


*£■ 


ito the user's telephone and tele- 
el. Thus equipped, users of Vieo- 




inrluJi 


g CIS and ihe Source. 


While viewdata -type svstems are 


The 


rource (a seemingly appropriate 


becoming available in the U.S., many 






aiout^eirt^ss'herT ""' ^^^ 


compu 

located 


ng Corporation of America, 
in Alexandria, Virginia. II offers 



New York Times Consumer Data Base, 

shopping services. 

Subscribing Id CIS i- much cheaper lhan 
joining Ihe Source CIS customers pay a 
one-time application fee of 59.00, part of 
which the company says is refunded in the 
form of one free hour of connect time. 
Otherwise, the basic rate is $5 per hour. 

CIS can be accessed via local telephone 
service in about 2<K) U.S. cities between S 

ibers to CIS do not really need a 



mtha 



e the 



and a telephone will do nicely, although if 

do anything with thedataexceptlookatit 
CIS subscribers can access data on 

Barnes such as Lunar Lander and Space 






r left for 



Although the two systems are techno- 
logically sophisticated and attracting 

that they are only Ihe tip of an iceberg of 

;mr?vdictablesize. 



- For 



It of re 



lung, 
idustr) 

irch and p 



•mnelh 



Reso 



Deve 



"If you're wondering aboui thepussibil- 

any of the other European systems, you're 
probably looking m the wrong direction." 
says Mark Plakias of New York research 
group Link, adding, "What's going to go 



i both the Source 
and CIS do not useany of their computer's 

the systems. Thus, there is a lot that could 
be done with these systems that is simply 
being lefl undone and untried. 

[n his typically dry manner, 
Bosomworth remarked on the Source and 
CIS: "1/ you call being so busy thai you're 
struggling to keep up and Ibat some of 

n CIS and the Source are in 



eU.S, v 



I other 



$.05 pi 



5, the 



U.S. today. They are the CompuSen 
Information Service (CIS), former 
known as MicroNei. and ihe Source, 
CISgives micro users equipped with tl 

I identification codes and Ihe like) ent 

inn. the large database of CompuServe, 
S31 million a-year company thai has bet 



S2.75, 

mum monthly rale is. cm icntlvSMHi. 
The Source can be accessed 
computers made bv Apple. Ividio Sh 
Exidy. Compuctilor, Heath, Te ' 
ments and Commodore In all c 

RS-n: interfaces, are needed. 

Subscribers to the Source 

data from United Press Intern; 




•Tin's newsletter, exclusive ti< our mega. 

Kfiil'i&MhuTeei /ncu.'vi'a'M'Mpncrrc 
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Software for S 


WPR BRAIN 


(other CP/M™ rnach 


nes supplied) 


LANGUAGES 




APPLICATIONS 


MICROSOFT INC. 




COMMERCIAL 


MBA5IC Interpreter 


£195 


MCSLtd. Invoicing 1 
OASI5III Stock Recording l £1150 
Sales Ledger J 


BASIC Compiler 




FORTRAN Compiler 


£240 


COBOL Compiler 


£375 


Purchase Ledger 1 £g50 
Nominal Ledger J 


MICROFOCUS 




Full Integrated System £1950 


tCIS-COBOL 


£445 


CORAL 66 


t.b. B . 


MEDIAN-TEC Payroll £500 
ROGIS Estate Agents system £475 


WHITESMITHS 




Stock Control system £475 


tc 


£340 




tPASCAL (includes C) not yet avail 


ble £500 


WORD PROCESSING 
MICROPRO WORDSTAR £250 


RESEARCH MACHINES LTD. 




with Mail -Merge £320 


"ALGOL 60 


£110 


sba MAGIC WAND £200 


MT micFOSYSTEMS 






PASCAL Compiler 


£145 


ENGINEERING 
MEDIAN-TEC Slope Stability Analysis £500 


VANGUARD SYSTEMS CORP. 




Portal Frame Plastic Analys.s £500 


APL Interpreter 


£190 


Finite Element Beam Analysis £1500 
ENG ANALYSIS Truss force program £35 


ttlnyc Interpreter 


£50 


Structural Finite Element -20 £50 
-3D £76 


DIGITAL RESEARCH INC. 






tPL/l 


£300 


MISCELLANY 


OTHERS 




CP/M User Group Library £6 per disk 


FORTH 


£75 


STATISTICS pkge f £100 each 


PILOT 




MATH FUNCTION pkge [ £150both 
MICROSTAT STATISTICS £150 


UTILITIES 




SIMPLEX method LINEAR PROGRAMMING £50 
EDUCATIONAL SOFTWARE p.o.a. 


•EDIT -80 (Microsoft) 


£50 


GAMES PROGRAMS p.o.a. 


"MACRO -80 [Microsoft) 


£90 




FORMS II for CIS COBOL 


£100 
£80 


• •• HARDWARE CORNER ••• 


"BSTAM (Byrom Softwear) 






SUPER SORT (Micropro) 


£125 


YES! WE ALSO SUPPLY THE KIT 




MDBS 
MICRO B+ 


£120 


£1995 




MAC (Digital Research! 


£60 






Z5ID (Digital Research! 




£2400 




DESPOOL (Digital Research] 


£35 


I^V^r^l 




OATASTAR (Micropro) 

flflifiPoDeoBle L 


£180 


_„V^2i Printers from 
^^W^^^H £40 ° 
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MOST SYSTEMS under £5000 complete 




TEL: LONG EATON (06076) 69117 








1 UNION STREET. LONG EATON, 




Postage and Packing FREE on 'Cash-With' Orders. 


NOTTINGHAM MG10 1HH 




ADD V.A.T. 


10% discount on any (wo software orders 






£350 






Manuals £101*) or£20except t 




Trademark mm 


Prices subject .0 change without notice 






Trade EnQulrln Welcome. 
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SMALL IS HELPFUL 
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v inl.-m.mMio] interface between from (hf , dt ... tA . ,-<„„-,.,-,. eoncemiv! 
;n-.i.;,.J .,-,.■ V-velopmg counts Ibis. 

...... .g,.,,l :■ .gre^.ind mooja-aoo:,- ,.,| embodvmg one ^pecir,,- svstem within 

.ci-.-VNp-jter.r.dustrv.hnsprobablymore , h( , bro , u1ci „. llL ,^ _ K ., nl ,,, , ln dUer 

1 M^r!ii 1 ,;, i o (J « 1 I,ih(,wtum: 1 , envmwcnl 'or ivlwh it was never 

,e vvv, •!.,■ 'he develop,, it anmlne-. desj) . ncd; intj m , rodl , CL , 5 , , ne refore, lhe 

„.- Iv .-.. . gravpard tor mapprop- „i,i.],. <-ona.pt of ,'v,„'-r,^l..,» ( . S f e r, flcD n- 

... -. ...-. ■.-,: and oui-moded main- „ pl whidl g „ es vm , m|ld , fur[her , han 



:, piienom- 



with r 



raiding tl ,s ore vth mstanees u! developed ,:. i'-.- West for use in the West "* ™ • , _. , 

.r. if .=..»,.n*:,.|v .p f nf™ hardware. ,n- bv people who broadly speaking, under- approaches to Ihird World development 

ii*i*M anJ t.oq.K-mv , n r.ov M l soil, -rand ire ,,:,i.™ of the West. It has "V s Jri? '" ' ,s h =''" k " i n 8 an ° 11 . a B n ; 

wa.e, and appan,i,n atier-s.ues service, been oesignw tov «.,, in ,in environment l ^ ,ure ; I"'"" s "^' ,v a " d ?? ° n ' a " ° 

Aboveall. the selling o rl ;am,aru,i,hav, „l,,,r. 1 „„ T . lr ,,ii-oiy -w.:i,,n,. f v, r l, " hcm b '^ eJ <"' ^'"^derable praebcal 

shown an almost totoll.Hkoiionipr,!..,,,- are he.rlihv well edo.aled. ,n ; ,.v a hn:|. "I''"'""'- *? """.duchon of compute, 

sion of the true need, of the md.genou, standard of living in material terms .ind Jla f '^nology ra,ses a whole new 

populations. Thl- h.is frequently resulted, where pop-.,l,,tion vjowlli h.i- stabilise,! to ? lo _ w ™ ojmension. 

in training programmes for local manageable proportions. Also frelativelv) Computing has moved 50 fast in 

personnel which virtually preclude jnv in the Went there 1- no shortage ni hipliii Western soeietv during the last 20 years 

chance of their ever being able to realise cjualified and eiperienced personnel, that its interface even with the environ- 

therealbeneritsoftheirnotincnnsiderable communications are good, information ments it was designed to serve is still 

and commercial I v motivated -alt-men disiiitnnion of wealth. To attempt to ing countries where the fundamental 

sent out into the Third World bj the large introduce computer technology in any methods of operation are so totally 

mainframe manufacturers in "the West, meaningful sensei.itoareas wherenoneof different? 

Whilst it must be admitted that this is pari these conditions obtains raises problems To even begin toanswerthisquestion.it 

of the problem 111.- 1c-.1l i-M,e- are muiii ,-teiganti, proportion-. pirHrularly when is necessary to turn again briefly to past 



the developed countries, the 






Third Worl development The author has 


The Third World 




South East Asia, the Middle East, Africa 
and South America; and in a wide variety 


computer constitutes an unwieldy tool for 


scales dictated by the mainframe 


of application areas: health, training, agri- 












extensive integrated development 
protects: and .ill haw followed a similar 
pattern. 


there is no place for sophisticated 


In short, the mien '-computer introduces 


Each has started mil with the objective 
of seeking the 'best' overall plan — which 


starvation, disease and unemployment 
are the burning issues. However, this 


a degree oi persona! involvement and 
immediacy in problem .'valuation hitherto 




argument is erroneous and is usually 






based on ignorance; or a desire on the part 


level of operating flexibility which has 


■.equally led to a major data collection 




enormous potential: it can be used for 




truth of the matter is that the developing 


review m f^B s < * retention? ^Swl 






















able weapons in order to fight them. 












two vears suggests that the micro- 


because it lends itself ideally to an inter- 




computer used in the rinht way can be a 


active, conversational mode, e-plonng all 




very valuable asset indeed in the whole 
arena of Third World development 


aspects of the project in hand, it allows 
those charged with the responsibility for 
development projects in the Third World 



The micro-computer 




software presently available in this 
country or the United Slates will be even 
remotely pertinent to the vast majority of 
situations faced by those involved in Third 
World development. What is more, any 
attempt to distribute it will lead til the yerv 
real danger of encouraging those con- 
cerned to force problems to satisfy solu- 
tion techniques rather than to tackle them 
as they really are. Software will have to be 
created in a relatively robust, user- friendly 



vulgar 



■king 



On the question of training, it is not too 

difficult tu st-l up' quilt ,icft'c[ii,ifc' leaching 
programmes For instructing 

per-omiei ,r !h,' mechanical usee 



The Third World 



syst, 



il planning and ! 



The microcomputer might well oe int 
duced in the First instance as a JflftftlHj 
in the prime field under study. Sub 

'"ts potential advantage in proj 



,ple. 



machine in the Third World, then an middle to senior-level goveramci 
courses, preferably based on cast' study Also, specific courses must be set up fc 
the country concerned, will have to be up particular rotes in society: region! 



methods into their day to dav ai 
the field. If past students 




deal of useful feedback can beamassed in a 
relatively short space of time. Neverthe- 
less, this whole process will lake several 



„inr. -.,-: 



;, the i 



from introducing r 

the developing countnes win never no 
realised unless adequate front-end 
svstems analysis js carried out first. Only 
in this way will the right machine be 
chosen to tackle the right job in the right 
way. Experience in the West shows that 



• Dr. Rose has been actively involved in 
Third World development For the last 15 



POWERFUL 
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• Multi-User • Multi-Tasking 

• Multi-Language •Hard Disc 
Storage •Word Processing 

• Priced from under £5000 



RIGHT PRICE 



I .a ngu ages supported include - 
Basic, Cobol, Fortran. 
0|-;M,hdiicmional and Dealer 



EQUINOX 

COMPUTER SYSTEMS LIMITED 




NEW! Produced in U.K. and widely used in England and USA 
COMPLETE BUSINESS PACKAGE 




Process Control 



Fault Diagnosis 



J.B. Brooke 



WHEN 
THINGS GO WRONG 



ascribed a S.ience Research Cnunril 
project at Newcastle University. The 

stUtwaresjde. .uid !lv Tims: ..flick point- 
ed to the value of the research in view of 
Ihc recent attempts of the Pentagon to fry 
ii- ,i'l :--• .! i - ri ■- p k 'i I he pr, ■ | r ■-..- 1 " -i .in^in- il 
was said lli.it it was inaugurated "when il 
became apparent that increasingly com- 

government, administration and defence 

tvfuR' ihfV L-1>LJ|J bf ll.MIl'J or il dl'sit'.n 

faults". 

The introduction ol new technologies 
has always caused problems fur She penple 

istic.irion. whK-h an- fine and beneficial 



the capabilitv uf computer tedinnNiLjv !<> ui ncar-discsters such as the e«plosi< 

cope with the problems, if cuiitrollnmlimh Seveso iltalvl and Hisborough (Eng 

risk processes. Whv should this be? or the shambles of Three-Mile I 

Firstly, it should be pointed out that (USA)arerclahvely rare. but tend to 

most of the industries in question actually headlines when they do occur be. 

have a very good saictv record, nisastors their effects i.ni be widespread and 



of fau 



i the e 



(Would vou ra 
a car engine?) However, the introduce, 
of computer-based iecr,noloe,y appears 
have bnmpht rather more than its f 






st, thos 



IBM and DEC are actually pullin 




the market for supplying systems 








industry. That is not to say th 




equipment will not be found in t 






Iprob- 


ably have been supplied in 


irectly. 




mover 



Programming 
this computer 
can be as easy 
as reading this 
advertisement. 




Ri-S SE££' 01434 3933fbrdetaik 

Offices at :Ljr>±ri,Brmirgham.Msn.cteslei:. Cheltenham, Br tsld. 



tween. However, when they do occur, 
they musl be located and dealt with quick- 
ly and efficiently. 



Fault Diagnosis 



point) a valve i 
outlet line by ti 
too much liqu 



Wei 



shave. 



medial action should be 



with 



which they have had little 
enceor, indeed, that could not have been 
envisaged in the Erst place. The problems 
of design faults mentioned earlier in re- 
spect of computer based systems apply 
equally to other comple* chemical and 
physical processes. We have no real idea 
beforehand e.actly what combinations of 

cannot predict with any certainty what 



lie to take over when the machini 

cope. 

le able to perform the function o 

with information about the state of; 
s. With traditional hardware-basec 
nentation. an operator would typic- 



-night be devoted to insti 




il'tr.iliT would [\|i| l ,|||v M 

room (although no! neccs: 



line [hc-lc-velcontioSiii.trumenldr;, 
the level of liquid in the tank relative t. 
set point and the position of the V. 



ne for a tow flow through the output 
ious things can go wrong with e\ 






mpfe. 



this. The pump can fail The valve can jam 
causing the lank to fill or cmplv too fas!. 
The feed lo the rank can fail, causing lov 
of flow through the outlet. Whi 
these faults occurs, the inform, 
p Lived in Figure 2 1" 



of 



ied, i 



b that 









res, there is no c 

what is happening by using his know- 
ledge of the way the loop works. Thus, if 
the level is high and causing an alarm, the 
operator must check to see whether the 



IS that 



leChann 

in 1909 with an overheating engine, som 
thing we might predict would cause 
plane to lose power and crash; the reasc 
that he did not was that an unpredictab 
environmental factor, the weather, chanj 
ed the circumstances. It rained- thus coc 



Mundane tasks 

The problems associated with the intra 
duction of computer technology to thi 

arily the ones we might imagine (eg. Cra; 
ed Computer Causes NiiclLVirCat.islmph. 
and Sends Bill lo Esses Consumer). Com 
puters, in fact, are largely used for mun 
dane tasks such as Jala logging an. I di 
little besides collect and store data, ivhicr 

it is needed. In some processes, computers 
are used for jobs such as the control of 
ingredient mining, or of scheduling the 
production of batches of a product, which 
might be anything from breakfast cereal to 

where computers decide what has gone 



because various parameters have lo be re 
corded routinely; however, it is not nee 
■essarily the information the operate 
needs when he has to locate a fault in 
hurry. To illustrate the problem faced b 

This shows a simple example of a con 

This is fairly typical of the level of automa 
□"on of a lot of plants; all donein hardware 
Liquid is flowing into the tank from tb 
feed, in order to keep the amount of i 



:hngas 



Now imagin. 

si'vcmI J.i'iltitiI loops of this kind, i 
suppose that the output of one tank is 
Iced lo further tanks, so that a fault in 
tank would rtftr its symptot 
where, to tanks further down ■ 



The 



trol loop is referring its symptoms to other 
parts of the system before diagnosing the 
problem within that control loop. 

can be used for a number of things other 
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trailing the s 

two separate temperature control 

in one case, regulate the flow of ct 

in the other, the flow of a heating agent 

such as steam. Thus in the first case, if 

(here is .i high lempcraiure, a high flow is 

appropriate; in the second case it is not. All 



reliability and Safety nf hlgjl n^k pro- , , ., ■ . , . ] -I , , m-. will be 

ili.il i i Iht'M' |iri»wti i annul be operated , i,. n i ,h,in ,1 human operator on a good 

safely by humans, we should automate d.n 

them to a greater decree However, we shape and mould information into a form 

must bear in mind thai ninth human error t | ll1t ihe operator understands. For in- 



is feci 



lelv diffkull iv 
5 ent fault repa 

in ■■,-„■(■. -|, .p.,, -,: 



n or even to get the , ompuier to diag- 

■rvene. However, by and large, the 

lpalci Il.i- merely t'een u^ed L b a mart 



dally the same information as before is 
monitored and displayed. In some ways, 
Ihe computer has made the situation 
worse With traditional information sys- 
tems, lheava.lableinfortnarjon was all dis- 

on a control panel The main drawback o< 
this is the amount of irrelevant informa- 

the other hand there is a lot of pattern infor- 
mation available, which humans are re- 

m.irV.'hk good .n ilea ling with. 
Computers have potentially changed 



onsequence of 


our failure to present 


stance, an operator would not say - "we 


■nation necde. 




ha vea temperature of 2000'C in here when 


bleform If it 




it should be 1000"C"; he would more prob- 


-en living nex 




ably say that it was petting "far too bloody 


operated bv a 






1 by a human 


T think 1 would stall 








so-called "fuzzy logic" and these have 


human high t 




proved successful using fairly simple pro- 






cesses. (A research group at Queen Mary 






College in London have produced a 


sties to a comp 




"fuzzv controller" whose decision rules 


me job. 




can be modified by the operator (2)). This 



Fuzzy controller 
perience of artificial intelligence 



visibly", 

^plei' 



wemu 


now rely or 


theo 


jeralor to know 


whalin 






land call it up 


There a 


re worrying 


ndicii 


lions that even 


when all theinforma 




iv.iilable.oper 












nap 








eyth 




fault - 


gnoring thi 


igs h 


apperang else 






etha 




pletely 
of data 


vroni;inlhe 


hyp 


thesis. The use 


this te 


dency to a 




r degree, since 


such in 




ored 




operate 


i~unl[kelvt 


reall 




be relet 










■ rn.l pr. si- h ri 






power 


f computers 




mply led to the 


collect 


n of more and mc 




rather 


nan its comp 






ageable 


chunks, in 


orm 


Hon might be 








handle it. It is 


reported that at one 


tape luring 




MilehlanJ 






being r 








they wi 


re logged w 






consid 


.able lag boh 


ndre 


1 timet This sort 



The real 
word processor 

which handles your 
accounting systems 

and expands with your business needs. 

LOW COST QOMPREHENSTVE 

SIMPLE COMPLETE 

EXKHNDHBtX SU „ORTrD 

m 




SIMPELEC 

word processing systems 



Ring SS^ OI 434 3933 fordelaik 

OTfres.si Loirirn Birmingham Kiiijitiestr.Clieferilicim Busid 



d to the 



which 



™tly„ 



One direction in which computers 
might be exploited is in their use to pro- 
duce compound variables which describe 
higher-order learn res of the system from 
traditional parameters The problems of 
control loop diagnosis were described 
earlier in this article. Now. it might seem 

common feature that they are attempting 
to control something. We could get a com- 
puter to integrate all the information from 

This need only have three values- 
"under control", "moving of/ set point 
bul taking appropriate action"; and 
"moving off set point and taking inappro- 
priate action". The use of such a variable 
would then enable the operator to look at 
the control loops of a plant, regardless of 
whether it was temperature, flow, or level 
that was being controlled and bnmecHatdy 
of plant were 
with- 



Fault Diagnosis 

implement is llii: use ,,j ''expert systems". 
Donald Michie suggested in an article in 
Computer Weekly that an expert system 
could be used in controlling the type of 
complex processes weare discussing here; 



1, predict likely con 
.etheuseruftheser. 
, such an expert syst 



f compute r-based system: 
- improve the lor „f ihe 



'In some ways, the computer 
has made the situation worse. ' 



prions. The feasibility of such an 



■ft >■<■).■■■ Impnvcl liwipujv. fMiiriir!- 
Wm B r,l, The Times 11/6/80. 
I'l l,r:v;i..-,,, >:,„./,,,;. ,,,(, 



under control, and which w_ .„, 
out having logo through lenf.lliv inter, 
hal processes. We a! UWISTare p 1 
to investigate the feasibility of 5 
ploitation of software flexibility, a 
acceptable such presentation wou 



ioerflor 



ar.then 



<opd , 






-- .-cstioos that should be raised abou, -- 

theeitentaud Ihe ac.opt.ihifitv or belief iu ,! ' 1 

computer prediction;- bv computer users. S" 

Tttis topic, and Ihe wh question of dies- 

sioo of mpousibil,,. 0„„„„ „,.,„ and # ^ 
id by Fitter ard Sirue , („,(,,,,, Urn, 



EdilnlhvH I S.oitli ,i.„i I I 
Irlovnl 1, Uinfiol 
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Now you can keep your copies of Computer 
Age clean and safe with this elegant stand-up 

Finished in leather-style fabric this low cost 
binder will hold 12 issues of Computer Age. It 
can either stand on your desk where the 
magazines can be on hand for eosy 
reference, or be tucked away smartly on your 
bookshelf. 

At the bargoin price of just £2.95 (inclusive of 
VAT, postage and packing) you will probably 
want to order more than one to store other 
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A complete range of professional floppy disc products 

from the industry leaders. ...compatible with 

TRS 80, Superbrain, Ohio, SWTP, North Star Horizon, 

Zenith, Cromemco etc. 



You can now buy the entire range of Tandon Magnetics 
high quality, market leading, mini flexible disc drives direct 
from the exclusive UK Distributor. 
Tandon drives are available as either the OEM product or 
as complete packaged units in single or dual drive British 
manufactured cabinets with high reliability power supply. 
Complete pre-test and bum in ensures reliability and all 
JJ "M carry a full 6 months parts and labour warranty. 



BOXED DRIVE PRICES 

Single Box Dual Box 

£250.00 

E330.00 

E43O.00 



STORAGE SYSTEMS 



Single Sided 40 track 
Double Sided 40 track 
Double Sided 80 track 
Dual Boxed Single Sided 
plus double sided 
With Tandon you get 40 c 



£430.00 
£599.00 
£808.00 




8" SSSD £34.20 

8" DSDD £48.60 

5" SSSD £26.00 

5" DSDD' £40.00 

Use our discoflex range of 
storage wallets and boxes to 
protect your discs when not in 
use. or for sending through the 

£10.00 

£12.00 



POWER SUPPLIES 



£549.00 



CONTROLLERS 



HIGHEST QUALITY DISKETTES 

As disc capacity h; 
the cost of data st< 
diskettes hi 




Our range of Power-One power 
supplies covers single, dual and 
triple output not to mention a 
complete selection of supplies 
which power all popular floppy 

SERVICE AND MAINTENANCE 

For the large scale user of 5V«" or 
8" floppy cfisc drives, our range 
of alignment diskettes and 
service toolsare a must Send for 
details of our Oasis range of 
I non-dedicated floppy disc and 



quadrupled. We 
inly the highest 
quality discs for use with Tandon 
the complete range of Dysan mediator 
' diskettes. Send for 



I LIMITED 

1 33 Woodham Lane New Haw 
Weybridge Surrey KT1 5 3NJ 
Tel: Weybridge (0932] 48346/7 
Telex: 8813487 



YOU CAN NOW PUT UP TO 1200 

MBYTES OF HARD DISC ON YOUR 

INTEL 8080 or 8086 




THE REASON IS XYLOGICS 



MASS STORAGE FOR THE MASSES 

With the 'Intel 8080 and 8086 Multibus 11 " 1 
micros bringing computers to everyone. 
Xylogics now make it possible and cost 
effective to interface up to four 300 Mbyte 
SMD disk drives on the Intel Multibus""'" 
system, thus bringing a lot of storage to a 
lot of people. 

The advanced XYLOGICS Model 440 
Intelligent disc controller is based on a 16 
bit 2900 bipolar microcomputer. It 
efficiently operates in a multi task envuon- 
ment by the use of channel control tech- 
niques. Disc commands are set up by the 
operating system into I/O parameter 
blocks (IOPB) in system memory, through 
The use of chaining the IOPB can directly 
relate to the next IOPB command to be 
performed thus freeing the processor for 
other functions. 
Other features include;- 
16 or 20 Bit Multibus addressing 
8 or 16 Bit I/O addressing. 
32 Bit error correction code provides for 



and write, include implied s 
Bus vectored interrupts. 
Plus many more. 



MAYBE IT'S ALL TOO MUCH FOR YOU 

If so, consider XYLOGICS 410 hard disc 
controller, This intelligent controller 
allows you to interface up to four Diablo 
compatible cartridge disc drives to your 
Multibus"™' system thus giving you the 
option of connecting between 2.5 and 80 
Mbytes of storage to your micro. 
The XYLOGICS 410 has most of the 440 
features. It plugs into one standard 16or20 
bit Multibus card cage, keeping the size 
and price of your system competitive. 
OTHER COMPUTER USERS 
ARE NOT FORGOTTEN 
If you use systems based on the LSI- 11* 
series of DEC computers you may want to 
hear more about our 510 and 530 control- 
lers. 

The 510 is a cartridge drive controller 
whilst the 530 allows you to connect your 
LSI- 1 1 into the ever expanding world of 8" 
Winchester drives, 



)Xylogics 



XYLOGICS INT. LIMITED Ifi 48 High Street. Slough, Bejks SL1 1ES Tel: 0753 78921 Telex: 84797B 
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This middle section may either be pulled out or photocopied, 
then tiled for reference. It will be comprehensive and range 
;v?r me whole field of products, services, events and courses. 
PU stands for Personal User. SB stands for small base - that is, 
sma'l uudyet or small business. MB - medium base, medium budget or 
•ned urn business. BB - big base, big budget or big business Addresses 
;■-■ v tic '. iund at the end of Brand Sen 




The Sixth Symposium and Exhibition on Microprocessing 

and Microprogramming 

Venue: Imperial College, London 

Date: 16-18 September, 1980 

Advance Program 
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MAZE CONTEST 

Tuesday, September 16, 1980 

moo 



■E SESSION Chairrr 



THE DECADE OFTHE 

J. A VOLLEBERGH: 

SOCIAL IMPLICATIONS OF MICROELECTRONIC: 



SOURCING? 

Representatiuesol leading European companies inrimlmu 

EFCIS, INMOS. Mackintosh, Phillipsana Siemens, vullgiw 

Wednesday. September 17, 1980 

O9.3O-10.30 

E1: LARGE SCALE MUl.Ti. MICROPROCESSORS Chairman: 

SUPERSYSTEM5 IN THE BO's: BASIC CONCEPTS OF 



SwtlianaP Karwai-v 5 I '^"lev (USA) 
DISTRIBUTED PROCESSING FOR Dl DICATED SUPER 
SYSTEMS 

E2: SHORT NOTES SESSION Chairman- S. Husson (USA) 

11 00-12.30 

PIS APPICATIONS IN TELECOMMUNICATIONS Chairman: M 

EMMETT THE KERNELOF THE MULTI -PROCESSOR 

OPERATING SYSTEM FOR A SMALL LOCAL EXCHANGE 

M Ciccottl. M. Papa. 0. Salali (I) 

Ar/ICRC-'ROCF.^ 'OR .ipr^riii.''' i-'.virc- ■ i r--: ■ , 

COMPUTER ARCHITECTURE 

H. BernrJHD) 

ONE APPROACH TO A MULTI -PROCESSOR 

IMPLEMENTAT 0NOI A MODEM FOR DATA 

TRANSMISSION OVER H F. RADIO 



F2: COMPUTER AIDED DESIGN Chairman: J.D. Nicoud ICH) 
A MACHINF INSTRUCTION I I-'. CONCURRENT 
SIMULATOR FOR Mi.'LTi-WCHClF'ROCESSOR SYSTEMS 

DECISION TABLES : APPLICATIONS TO 
MICROPROCESSORS AND SOME 
METHODS 
P. Email [I] 

r-OViPUlEFIAI-FI'DES 
CONTROL UNITS WITH ■'SANDRA■■ 
K. Waldschmlai. R. Fahnrich. D. Tavangarian ID! 
14.00-15.00 

G1: r.'i.i ; \i "P.": =-..!.: 
(USA) 

towards in •••'■■m.'-: a:;:; 1 1., n mi nt for multiple 
PROCESSORS 



JP Ssr-onrc-- M ClsVir C Peif.'lin.-s |F) 

HIGH-SPEED TRANSPOSITION TECHNIOUE FOR MICRO- 
PROCESSOR ARRAY PROCESSING AT 
A. CD de Flgueiredo. E SaMarta. J.G.C eSilvi 



C": SPECIALAPPLICATiONSCCairnu,, P |_* Beu« F, 
DIGITAL POSITION CONTROL BY MEANS OF A DEDI! 
MICROCOMPUTER 



:: !=■!■ FOa ' ; . '<"- '■■■■■■ ■ ■ 

i Mi ii T i -MICROCOMPUTER SYSTEM FOR iNTEOHA't li 
iext.tmaof process. ng and ■■: OMMUNICATION 
Scheiterer (D) 

amcfoprocwima -if ::h<---:,v: 

FOR A CRT PHOTOTYPESI ' I INC, SYSTE J 
M. Tarvonen (SF) 



J. Bllllngsley, H Singh (GB) 


15.30-17.00 


PERSONAL COMPUTERS IN PHYSIOLOGY 


HI: DATA BASES Chairman- T SkarOINl 


C. J. ran Spronsen, 0. Rompelman (NL) 


AUTOMATEC'C-MA :.,l ■■■!■■ HS'STEM SARI 
J.C ViauU (F) 
MICROPROCESSOR-ASSISTED DATA BASE 


17.00 


t,.'| l -:R l -.:r.=(-,(- | RA|./M,',BI.FN'A!-.H,'.F=, C in L R«_hle 


MANAGEMENT 


(D) 






AGENERA1A.6LL IRaNFACT.'N SYSTEM FOR 


COMPUTER 


MICROCOMPUTERS 


M Kiv-osH M L--.10 V Neuvo(SF) 


G. Uronert (Dl 


.■M,'|i'R'i=F:::,:.:^A'.IMi.!.;l 1 MUI.T PROCESSOR 




4PCH IFi'":.:fi= FOR SIMULATION 


H3: PANEL Chairman: J Wilmink(NL) 


CO. Altord, M.R. McQuade (USA) 


EDUCATION 


LMij a bit Si :";FDMir:FOFK--.:»:.r-:,ii!.jR BASED 




EMULATOR 


D Aspmali (GBI. G. Musstopl (D), J.N. Nicoud (CH 



eoP' 
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COMMUNICATION IN A MULTIPROCESSOR 



Thursday, September 18, 1980 



14.00-15.00 

U: STANDARDS Chairman CJ 
CALM 2: AN UPDATED COfc 
FOR 16 AND 31 BIT MICROPROCESSORS 



MICROPROCESSORS 3llf, ':. I HI I.'. ' i .'RE S -V 

STANDARDS 

P. Bomll (GB) 






EUROMICRO '80: EXHIBITORS LIST 



>R MICROPROCESSORS 



M2: i J>[""; r/i.. i;i.:h'Hi .-.fi.'.r.-M ty ..■■■■.-„ 
POLYPROCI B30R SYSTEM ! !"■":;'■ 



IBM GOLFBALL PRINTERS 
From £425.00 + VAT 



m 



BRAND NEWs 



DAHO OFFICE EQUIPMENT 




ITHACA INTERSYSTEMS 



E4063 plus VAT. %-;.-.",,■, 
LSI COMPUTERS LTD. 



OEM. SB. 

■VOOTON, JEFFREYS S PARTNERS 



MICRO COMPUTER CENTRE 



: engineera IDEC) 



: loading or syst 



OflG BUSINESS, amo i.'.vl ;; 
Market CADO business mi 




Applications 



BRAND NEWs 




CP/M Enable? 
ing C BASIC 2 cc 
CBASIC2 coOe 



DUG BUSINESS M 



Conlroi, System Doc 



ig system ana C-BASIC. F 



CILLARIES LTD. 

Processing Program i 
iges lor DURANGO pc 



SB (PET) 
LIFEBOAT ASSOC I A 

CBS (Configurable Bi 



Ir.'.liliT n:'nv-:jl lr:lr]i" ;:;[ i/':-l v- Snr 



OEM, Systems Designers (ZBO) 
PARS COMPUTER SERVICES LTO 



BRAND NEWs 




hard-iopy 'run V '.! 1.1 5 3r.T r: ■-.;,.„■ . I i .1 

marketed rty GDS GRAPH,;:; DISH fir 
SrSrElv'SL" .-.-■ ■.■■rriin-J::;,:- BF .'.ffi 



■ SPERRY-UNIVAC 



3^ Tg" 



BRAND NEWs 



Processor 6> Memory 
Boards, Chips, 
Programmers, Test 
Instruments, Modules, 
Training Aids. 




BENNETT GUEST LTD. 

SPARC, Simple Processor loi 
Ftecixri Iilt and Control Design! 



)Xylogics) 

AT 
EUROMICROSO 



Xylogics' latest product allows 

advanced 8 inch Winchester 

disc drives to be readily utilized 

in mini or microcomputer 

systems. The Xylos provides up 

to 40Mbytc disc storage with an 

optional built-in 17 Mbyte 

cartridge tape, in a 10 Vi by 19 

inch panel space. Xylos is 
available in two forms, either a 
disc sub -system with controller, 
for DG Nova, DEC LSI-11 or 
Intel Multibus computers, or 
with an internal backplane as 

complete LSI-11 or 11/23 

computer system. 

Xylogics are currently shipping 

two types of Intel Multibus hard 

disc controllers. Model 410 

controls four 5 + 5 Mbyte 

cartridge discs. Model 440 

handles four 80 or 300 Mbyte 

Storage Module Drives, 

Winchester or CMD type drives 

with an SMD interface. 




HAWKER SI DDE L E 



MAR-COM SYSTE 



BRAND NEWs 



sinu conqepls. IBM ojag 



Literature 



SB". E6.B0plus£1 p&p. 



Dublcsliors include MOS memory 
(new ed.). Linear Comro Circuils n ; .:,i 



PCA DATA PROCESSING ACCESSOHIE! 



Engineers, Designers {Taxas 



lj " n " Instruments). 

I ttB WABASH TAPE (UK) LTD. 



Exhibitions, Courses, 
■vents 






rj ,ir .n " SB. MB {floppy disc systems). 
ZILOG 
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THE CONTROL 
PROGRAM IS 
CONTAINED IN 
A USER INTER- 
CHANGEABLE 
EPROM 
ALLOWING 
SOFTWARE 
MODIFICATION 
AND UPDATING 



THE MM2000 
COSTS Just 

E169inc.VAT 

WITH MONEY BACK 
GUARANTEE 



micRom/Ai 



1D0ULES LTD 



WATCH IT! 




COMPLETE TERMINAL* 

UNITANDTVINTERFACF 

WHICH REOUIRES 

ONLY AN AUDIO 

SIGNAL FROM 

A RECEIVER 

TO ENABLE A 

LIVE DISPLAY 

OF "OFF-AIR" 

RTTY AND ASCII 

ON A DOMESTIC 

^UHFTVSET^ 



ir" live Radio teletype transmissions lo 
read Information from lape in several 
City lor mat. 

decodes incoming senai i.1al;i 
standard rates The lexl is presented 
isplay under Ihe conlrol ol a separate 



MICROWAVE MODULES 

(FIELD DRIVE, AINTREE. LIVERPOOL L9 7AN, ENGLAND 
Telephone: 051 -523 401 1 Telex 62B60S MICRO G 




MICROLINE-80 by OKIdata. the quietest, most reliabli 

Software 

Microsoft BASIC or FORTRAN lor no extra charge 
Guarantee 

All hardware fully guaranteed for a year If anything 9< 



SuperBram 

COMPLETE twin Z80 CP/M computer 

system with 64K RAM twin double 

lensitydisk drives, printer. 2 RS232 

ports, integral VDU and BASIC or 

FORTRAN. Plus a full year's 

guarantee . . . E2.80O + VAT 

little printer available 40, 80, or 132 



iryouar 



premises within 24 h. 

SPECIAL Educ 

We also stock CP/M software:- 

Wordstar, Selector .ii! VhccisoM languages, CBASIC 

AND... 

TELEVIDEO terminals - call lor prices. Very special 

NEC Spinwriters alt models 



CALL Mar 



01-8401926 anytime 01-9922909 afterhi 



Discussion 



Artificial Intelligence 



Geoff Simons 



ABE COMPUTERS 
ALIVE? 

Technological developm 
proceed in isolation fror 
factors. For example, microchip tech- 
nology -is influenced- in its pace of devel- 
opment and in other ways - bv current 

public appetites for entertainment and artificial -Can life be artificial? In what cir- 

sophisticated domestic appliances, by the eumstances would we recognise a compu- 

ace, and by government ter as alive? 

vestment. One unreflective response to such an 

developments, medial- enquiry is to assert th.it onlv the recognis- 

inlluence the ablebioki.nii-.il species- the pi. ints.nidam- 

" :pected mals - are -"*— 



matter of principle then linguistic confu- 

bile robots Suppose it had been said, be- 
fore the invention of articulated legs, that 
robots would never wiM. that nvlkiny was. 






'. How would 



reofthi 

Thetechnol m 
ed bv social factors, 

:r of society, often 



:hcn describe the behaviour of a biped 
robot as it progresses across the floor? 
Surely tttwtts, 

should not be prejudged, that language 
developed forone purpose (eg to describe 
the natural worldl mav come to be useful 
/or another (eg. to describe artefacts! For 



afb/.i 



ways. One consequence of computer de- definition. Artefacts ...„, 
velopmcnts is th.it we ,ire being toned to were alive, but itiey ,ire not >oi»i; so ["hey 
scrutinise many ir.idition.il ide.is about mimic the behaviour of .miniate creatures 
society and people At the most intimate but are themselves inanimate. 

There are difficulties ir this approach If 



of this 







particula 

ijnw. alm\ etc. may come to describe arte- 
facts. Or thev may not. Whether thev do 
will depend upon whether the artefacts in 
question come to satisfy criteria by which 
such qualitiesare recognised And' the for- 
mulation of the criteria should be general 
in the sense that it is independent of the 
particular fields in which the qualities cur- 
rently happen to exisl. People gel angry 
and machines do not. But the notion of 
-lessorself- 






y. It should 






that a 



terminals Such writers often s 

luctant to admit that machines could exhi- 
bit features that characterise the higher 

are seldom if ever used: there is frequent 
talk of intelligent peripherals and termi- 
nals, machine intelligence, artifi. i.il intelli- 



interesting to note h 


iWintellie,en 






When writers first 




is (eg. computer tem 


mals with pro 


; capabilib i thev 


often put th 


ntelligentin quotes, 


iy-mfelligcn 



ntellig. 



!. The li; 



c usage suggests that 



charade ri 
certain artefacts. 

(The response of one la vman to the k 
oi .irtiHci.il intelligence is nicely descrit 
by Margaret Boden in .-l.'.'i.'i, nil Jii.'oV.'V 
iniii \atnr„l Mm In Moscow, atlondin 
conference on atlitici.it intelligence . 

ing the name of the conference, 'roai 
with laughter and made the "cra/y-sig 
against his triretiea.l. nor did lie stop d.ii 
this, his shoulders shaking, until he h 



tash,/™™,™,. »ita.i. Artificial Intelligence 






l the computer can serve as ai 
auequaie model of free will in the humai 
being. Efforts to preserve the tradition; 
status of free will derive from prescicntifi 






life-l 



tlhey 



thai , theabili(\ to il-it 1.- ■ ,il. .. !■.■■ , 


then it the word 'thought' denotes cer- 








porflMKHwh; is should not also denote 










between itself .ind [lie brain.' And at the 




same time, Ernest W. Kenl was proclaim- 




ing (Byte. April N78) that it may be poss- 


blancc Ivtween, the processes and out- 






experience." 




A recent I9B0 headline, 'A Speck that 




thinks for Itself,' adverti.sed work at the 
University of Warwickand at the Colorado 


'A potato in a dark cellar 


State University ('the superchip machine 


has a certain low cunning 




about him which serves him 


Dr John Barker was quoted: The working 
of the supor,-hip will he virtuallv indistin- 
guishable from Ihe working of the human 


in excellent stead.' 






It may be objected that thought implies 


One approach is to compare the physics 

i.iml diemi-liii ol activity in Hi,. hi.>k-.p,.Ml 
brain with activity in the processing units 




be thinking because they are aware of the 


process. For example, they reason, and 


of modern computers. In the computer. 






can hardly tell against the idea of machine 


■il imei.il i i inductors chip', ol impure sili- 
con, etc]. The chemistry of the silicon and 








components packed m.o a small volume. 
The components,,;.,. ratoin.on.cn to per 
fomi the lope and anlbmeti, tuncnon. 


cessor. Would the computer then know 


that it was thinking? Would it then be con- 


upun which all machine inreiliKi™ » bas- 
ed. In the brain milium linMi^ proper 


,-,! it seems difficult to show thatitscenfr.il 
features could not be provided, albeit at a 


rrkitv arc generated (o a.ni'ml (he beha\ - 


ll \'ri''!di.'r r ou'.Vl'r 1 .!iis''th'il"''l iT.'v'win i 


iour of neurons (brain cells). The thou- 


whieh S e^scin ara shT 5 5 ^em ^"comT 


sands of millions of neurons are intercon- 


tlie organism ■ from the control of heart 


lers The distinction is illusory Compu- 


tml ami all the menial pnk esses of ratioci- 
nation and decision-making. 
There are obvious similarities between 


the program. The computer decides whal 
tions, and very often the decision is unprc- 



organised in complex 
both types of organ 



ons that affect computer choice en 
'redictable (ie. non-deterministic i 
acfical sense) and 2) it would b 



noughts and ca 
Samuel Butler (in Ereivhon, first pub- 
shed in 1872) suggested thai machines 
rauld develop consciousness (There is 

io security againsl (he ultimate develop- 
icnl ol" mechanical consciousness, in the 
act of machines possessing little con- 

laterialism to show the continuity be- 
tveen the simplest forms of life and man. 

Alter considering possible conscious- 

ellar has., „. r i.,i„ low cunning about him 
vhich serves him in excellent stead'), he 



ing device based on principles enunciated 
by (he British scientist Brian Josephson in 
1%2. A superconductor is an alloy or ele- 
ment (for example tin or lead) which loses 
all electrical resistance when its tempera- 
ture is lowered to a few degrees abov 
absolute zero. If a current is then pi 
through a loop ol tiie superconductor. 
will (low indefinitely so long as the tern 

Ejratiire is maintained. An extremelv thin 
yer of oxide sandwiched between two 
superconducting slices forms the junction, 
on tinman, his of which can repla 
ventional" semiconductor devi< 
switching speeds measured in 
~ J_ The junction consur 



pow» 



dthen 



ni,, in. 



A "cryocumputer" (parts ol which hi 
already been constructed) will be vi 
" One of 15 by 15 by 15 cm drmen- 
vill, on present calciila tions, be able 
to support about 16 megabytes of n 
men ion and allow data transfer rate- 
tween itself and auxiliary sinragc at at 
** ' |flbit5 per second 

lough il is foolish to read too rr 
n analogy, it still is in tin sting in; 
this "cold brain 1 ' will be immersed in 
"brain fluid" of liquid helium. I 



i.h 



Artificial Intelligence 



cording to the rich 
for individual vari 



,;■"•(- (hat 






detection, 3rd going up lis the human arm 
and the appliances which it makes use of? 

Ivspe.ikuiK. ne-lnnikl not .v.k.'rui'lo.'j'oi 

lever? a man is made of rather tfwn ivh.it is 

his temperament" 

(my italics) 
(There then follows a quite remarkable 
suggestion that prefigures ihc modem 
knowledge th.it the nucleus of every bio- 
logit.il cell contains genetic matenal speci- 
fying the characleristies of the total organ- 
— 'he anticipated a " 



ncthod „ 
point. Tl- 



that, by what, 

duplicate itself in. men entity tli.it did 
formerly exist. We .ill know thai Linii 
lion's PUMA robot is i;ood at performi 
assembly tasks. Suppose" " 
bling PUMA robots. Is it tl 
' 's programming, granted a reprodui 



■sem- duplicated or triplicated 



of'Surek ,1 
ICC .mother 






|-i....lii..ti 



ssible, 



with a powerful 1 
whether its owner. 






3 knov 



many acHons ol the I 
also linked to his cor 
ines as an emerging 111 

e he does nol equ.it,' li 



» (plar 






). He 



withoi 



_.. r rototypes of 'future 
mech.1nie.1l life', and made an observation 
which is singularly relevant to modem 
computer developments - "The present 
machines arc to the future as the early 

probably greatly 



The objec 
intermediary in Blowing a PUMA to re 

produce other Pl/MAs is not verv telline 
Butler cited the tole ol insects ,„ plant re 
production -'Wmrld not whole lamilieso 
plants die out il their fertilization was no 
effected be . 1 class of agents utterly foreigt 
to themselves. Does anyone say (hat tfii 
red clover has no reproductive system he 
cause the humble bee land <h, luimhle lv, 
only) must aid and abet it before it car 
reproduce?' (n this way it can be showr 
thai a robot programmed to asscmblt 
robots may be regarded as having a repro- 
ductive system. 

Consider also the functional signifi 
e genetic material DNA (deray- 



1 identity. Thi 

hrologiL-.il lite 

een individu- 
ven flexible in 
ging environ- 
lividuals who 



spoil Sibl.' 

within ., 



inciitnlu.il 






egarded as a 
random element (caused by sunspot acti- 
vity, chemical aberration in DNA duplica- 
tion, pollution in the environment etc) 

It would be easy to introduce such a 
random element into the 'specios-spccific 
DMA' held in the computer ' 
would be highly inefficient .1 






n the 



I their dei. 



e.m-i.lri- 



n of machin 



and 






mlseef.uiW;,.'!.'. Chapters 
" t" j-j;. uuisomeof his ideas will inform 
what follows. It is worth exploring in out- 
line some of the denning attributes of liv- 
ing forms to see to what extent computers 
share (or could share) such features. 

A number of the behavioural attributes 
of living systems are obviously present 
also in machines. Artificial functional de- 
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'eyes' and 'artificial skin' will soon be com- 
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cesses that characterise acknowledged liv- 
ing systems. Animals and plants achieve 
their purposes in j way that broadly de- 
pends upon rapid tiiochemic.il reactions 
that are too complex to define in loto. Com- 
puters and robots may be organised to 
achieve similar purposes, though at a 
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SORCERER STOCKISTS 

EMG 

01-688 0088 



We are specialists in complete installatio 
made for your business requirements: 
WORD PROCESSING SYSTEM £1: 
ESTATE AGENT SYSTEM £2l 

LEADS AND SALES SYSTEM £2! 
INSURANCE AGENT SYSTEM £2! 
AGENCY SYSTEM £2! 

COMPLETE BUSINESS SYSTEM £3! 



For the Sorcerer Special istr 
Sorcerer Systems Desk 
Mains Stabilisation 
Cooling Fan 
Memory Upgrades 
Servicing Undertaken 
WP Correspondence Course 
Link your Sorcerer to another Sorcerer 
Link your Sorcerer to a Main Frame 
Full software list on request 

6 COPIES OF SOURCE MAGAZINE ONLY £5 
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j Why settle for less than. 
| the best? Agents for ^ 
|Appleware. All ^O^^ 
jstandard programs ^ v ""\^_/ 
j available. Software to your own 
jspecification. Seminars arranged. 
I Write or 'phone for list of dates & venues. 
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Database 

1 Performs many tasks: Allows you lo create 

I 1 Estimating; Costing; your own filing system. 

I I Cash Flow Analysis Search Routines, 

■ -and many others on Print Routines. 

■ -your Apple. No Programming 
| j- No programming knowledge 

j -knowledge -_-* required, -.„_*. 
required t3D £120* 
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TEMPLE HOUSE. 43-48 NEW STREET. BIRMINGHAM 

021-643 0253 



Jacobs Computer Systems Limited 



for Complete Business Systems 

Do you expecl mainframe quality software in your 
firsl Computer Business System? Rather than the 
low quality systems you have seen or heard about. 

Then you must see what our mainframe 
experienced staff have achieved on a micro- 
computer based system. 




complete Business System on 
HORIZON computer £4650 



IMS 8000 computer 
in special desk 



£6950 
excl. VAT 



at 310 Kilburn High flood, London NW6 
Telephone: 01-624 6693. 
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Testl: ABC-000 
Test 2: ABC ■ 01 1 
Test 3: ABC- 1 DO 
By applying these three selecti 
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COMPUTER TABLE (as illustrated) Fine quality teak effect 
on black metal frame. Height 24%", Length 24", Width 18". 
£69.00 + £3 carr. As above, but with casters £6.50 extra. 



Calculators 





TR851MR DESK TOP CALCULATOR (as illustrated) 
7" x 5'/;"x 1Va"approx. 8 digil green display, %,J 
-/+. Mains or battery operated. £15.95 + £1 p.&p. 



TR212 (as illustrated) 12 digil LCD model. 4 basic, floatini 
or set decimal point, % key and lull memory. 7%" x 5" x 
I'/*" appro*. £24.95 + £1 p.&p. 
Mains adaptor tor above £4.95. 




COMPUTER COVERS sewn in high quality black vinyl. 

Pet Computer £8.95. Computhink Disk Unit £3.15. 

Microprinter M879 £6.60. Pet Printer £4.25. 

Pet Floppy Disc Unit £4.25. 

P. & P. for above: 50pfor 1, 75pfor 3or4, 5 + f.o.c. 

DISKETTE STORAGE SYSTEM. 

P.V.C. Diskette Storage Sleeve - holds two 5'/i" diskettes 
and index cards. Pack of 1 plus 5 document sleeves (A4 size) 
£5.95 + 30p p.&p. A4 size Ring Binder for storage of above 
£1.50 + 30p p.&p. 
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functions correctly, but behaves sensibly 
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may indeed welcome them as giving addi- 
tional information as lo whv the program 
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over what is thought of as the "de-skill- 
mg" of programming, for with the general 
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Iverson's Language 

Reduction, Selection and Tabular Data 

The first article in this series appeared in Issue 6. 



REDUCTION: MAXIMUM, MINIMUM 
AND SUM OF A LIST 
Consider a vector such as 
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(true) if at least one of the arguments is 
To see whv it is called "or", consider 




We haven't covered the case of the 
argument being a single element: it is 


™ following eiample. 
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Very often, we 


wish to select a subset 


Toillustrate: 

1/' INCLUDE' 
INCLUDE 

O/'INCLUDE' 
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letters A-K as follows: 
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ant, which la a logical ; E|lter Suitable candidates are those with at 

length as thenghJ argu- least one "1", which is given precisely by 

d m-m the nght argu- RAND*-? 23p5 
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This is termed compression because il Find a logical vector, E, which gives the 

mtinforms a vector mi,,.,,, .■•,,.:„., P"-»" «v ol all members = 3. (Why are he parentheses necessary 

KeKealejamDlel ws What will R/RAND give? around A>11 ?). 

The following is a list of emptoyera' in- How do we find how many to occur? The candidates are selected by 

come (£) over the past year 2. Enter the following character vector (X/C 

nca<z-*w 1.700 57so 7500 iiso soon taoo MSG* ' ZSEZZCZREZTZZZNZZOZTTEZ ' A8DEGIJK 

CheckthatPMSCis23. 

Ust the income^ o.cvding^.lHKIr.i. wii.it does fM^v.VMSG give? 

Recall the relabonal operators listed in Howmany Z'sin MSG? 

MASK*-INCCNE>S00O 

MASK 
10 110 10 



i.e. only if both elements arc I is 
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Where "condition" is (list>0) or (list - above ewmpU' thai <v,- dem.-m 



We called the logical vector MASK be- 
cause it is sometimes thought of as a kind 
of mask, "masking" the objects we don't 
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(a) all personnel older than 40 

(b) all married women (ie. SEX - T 
STATUS = 'I*) 
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,mple: the unsac- 



Why is this: 



+/(HI-r,0) = F-A 



«d)and<e)awe«pedaIlydl£rkuH dothem „„ |d , M , ht . , 



(Do this by sta 


■esifyouwtsh) in stages). 
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1 Complete programming instruction: 
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SOLVING ALGEBRAIC EQUATIONS 



An AI Approach 



In thisarticlel hope lointniJuLt' 
reader to some of the ideas w 
workers in Artificial Iuh.-IIskini.-i' 

ploy when trying lndt.ll wilh .1 ptiti'nt 



might g< 






s the n 



-ATnt'Lili. .iktbi.i 
■ might r 




jg« t^S^V-^C. ■ 



member ftom schiiiildayft. I 

example of on explosive domain 15 mat o 

the game of chess, where there are an im 

rnenje number of possible games that mjr] 
legally be played, but where t litre is usual 
\y at the most only a handful of good o 
even reasonable moi 



n. Inw. 
understood, the r. 



vetfully bv |T , ll | hr ] vi „ 1 , . 

' •* by 2. Itisobvion 

ous thing t ' ' 



s playi 



:o the solution of the 
but there might very well be 
when multiplying each side of ar 
by 2 is a very useful move to 
example, if solving the equatiot 
The problem is then to write a 
which seUvtiivhf applies the mar 



search of even all possible si: 
mationsisimpuwible (Then 
an infinite number of ways 

ample, add anyintegeri 

solution.) 

How do human mat! 
e this prubli'm'.' I'ri 



both sides of ar 



earned 60 far, i 



s that 



input 






isingtf 



Artificial Intelligence 
jut justwhat this spe 
ledge is which guidt 
a'ently, and further. 



The Combinatorial Explosion 
writing a program to solve algeb 



vay of manipulating a, 



■ juplyir 
,gram d 
very p( 



usible 
.and the 
ided. 

sav that, on 
moves for a 
um. Then to 
Id in rh.n.rv 



types of equati 

nize special features of each type and then 

to act on this knowledge and to transform 

them nearer to the solution. Such know- 
ledge of what features to look for in an 
equation, and then of what to do when 
these features are recognised, is called stni- 
;n>p'[- l-jniii'i'Jyf , and the efficient program- 
ming of this type of knowledge is what 
makes an effective equation solving 



I'-a'-Sa 1 



iMkilr this occurrence i.l" <, that is,to pro- 
gressively transform the equation to an 
equivalent one of the fomi x = S, where 5 


Prolog 


This is the desired solution. .llthouc 
the negative solution must be discarde 


is an expression not containing x This 

strategy hi wiipjftin transforms the equa- 




tion thus 






(1) **-»" = & 


p^dthe™le haPPened, " H 


Implementation in PROLOG 
At the Department of Arcflcial Intel 


(2) X s - 3£_+ a= = 4a ! |add a* to each side) 

(3) i V*> 2 = + 2a(SHuareroo1oteaehslde) 


U.W + V.W-(U i V).W 


gence at Edinburgh University a workin 




program called PRESS (PRolog Equatio 




to the left hand side of the equation with U 




We sec that each transformation of the 


taking the value 2, V taking the valued and 


the language PROLOG which incorpo 


equation consists ol stripping away some- 






thing from the left hand side. In going 




has other strategies such as the ability 


from (1) to [2) we used the general rule 


may be used to reduce (he number of ac- 


"change the unknown" within an equ 


U-V = W-U = W +V 


tion. The strategy which recognises when 


Hon to yield a simpler equation For e 
ample il will recognize- Ihat Ihe equation 


with U taking the value * ; , V taking the 


to apply such rules and then selectively 

applies one of them is known jscii.'/irn'™. 
Other examples of transformation rules 


5»-5V' + 6"0 


This rule stales that if vou have an equa- 
tion of the form U - V = W, then it is legal 

U = W + V. In general this may or may no! 


which mav be used bv the coBrction stra- 
tegy are 

(U + Vl.flJ - V) -U ! -V= (collects botn U and V) 


isinlactauuadrabcequationin5*andthu 

bv changing the unknown to x = 5Mt pre 

x=-5x*6 = 


be a useful thing to do, but if there is only 


(U < V).(U t W)-U * (V + W) (collects U) 


one occurrence of the variable in the equa- 
tion, and moveover if this occurrence is 


where "t" denotes exponentiation. 


Theprogram is being developed Forth. 


within U, then we can say that it isa useful 


The collection strategy gives us a power- 


to leam new strategies of equation solvin 

lofilseli. thus euh.in.-int.ils own oower. 



er to the desired equivalent equation oi the rences of a v, 
eE^ruir ' 2> * ^ *"" ™ "* *" Isolation s^at^maVt called ilfgener-' Possible De « lo P«" 



Fossil 

verful . 



U = ±/V~ 



engineers, facilitating speedier ,ind 

with U laking the value » and V takjng the collection rule', to be' applied. In this case "™ accurate processing of mathematical 

value-la", we need a strategy vvlwh will bring such »"rmulae and equations than t»v tradition- 

occurrence- closer logethcr without alter- jl 1"'" '" ul P'T'T '"'''hods. The computer 

Hayng applied ,h,s rule wear,. ,HI w„h ,„ „„, Vii ,„ rho , ,„„ m,s s tl ateey h-'s Jls " P'"<«l '^ «» rth '" 'skiing pro- 

theequationx = ± 2a. which, s the desired w | wi]] ealh.-.'tM. ..,■,;,; and wlll , ,.,, lmp j,., 'Mems ol symbol,, differentiation and inte- 

solution. o( transformation rule which are used bv S ration within Ihe calculus. In future ! 

So we program the strategy of aoktim this attraction strategy are lhmk thal wc shaM see more of I 1 " 6 * non " 

bv marking which roles of algebraic mani- numencal applies 

pulation might be useful toil. Then when "' 

single occurrence ot Ihe van.ihle within it; 

the strategy of isolation is invoked, which "V computers or by a combination o 

then transforms the equation bv Irving to A Worked Example mathematician and computer working to 

apply. ";■'.- II—.. ■ ■ ■!,.., l..-.i o-.-,:i. to ■! ;■ ,,„ ,,.,,. ,, ,,, , , ,. , j'.e.oer in Vraclivolv 

Indeedinthsosc.iU u. h rul, w,:i ,„,' ' ' T .'", '' ' " ^ ' ' ' "V ~ "' «»« »er.erallv. the construcbon c 

be applicable at cat I, stage. m,l s. . ,,„. ' ' ujn ™ *"* '*' "* """"^ ** commerca.lv and industrially useful ex 

b— explosion is overcome. " ^ „ . ,^.,,.3 ^^^J~J»n^ 

*22£Z£3£?£ZZu%X Firs, of a„ we can apply the second a, Brams such as PRESS wul soon be beann, 

isolation strategy are trachon rule above to the led hand side to ■ 

I*™ .v~ u . ,«,,„(v, H** ( _ j ■ ".:! , ,:;;:;,:;7;;i;ys,s:~ j 

□ticationl ...,.„!..,... L,.i. -!.'r .,..'.'rj. '.'.,''.. 
h Linking Ihe 1 



What can be done when there is more 


valuex-landWthe 

Now the program e 
the collection rules grv 


an apply the first of 




than one occurrence of the variable in an 
equation? Let us consider Ihe equation 


Computer Age can sell 


2,« + 3.1 - 10 


log.l-'-i)-! 




your product best 


Here the human mathematician would 
"collect terms" (the terms being 2.x and 


with Lt taking the val 
Now Ihe equation 


e x and V the value 
as only one occur- 


Phone 
Vanessa Blackburn Kiddle 


5.x - 10 


applications, isolation 


rules yield. 


01-9286394 


This new form of the equation then has 
only one occurrence of the variable xand is 

thus ripe for the isolation strategy dosenb- 
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HANDLING 
DATA 

Part II: Indexed Files 



the previous article' of this series I 


Consider 






ructured and processed. The main 




antage of sequential files is that if 






This file 




cords. Each 




number, tl 








ed to be in i 


;i.' is needed this form of file organ- 


money owe 



pany, which is orfi.ims._d buy -m t-xpensive article. He wants fouae 

■below). Figl. his credit card Since the sum involved is 

asts of a collection of re- check that the customer has enough credit 

ord contains a unique card to buy the article. He phones the credit 

' ' ; holder, the card company who search the credit card 



dthe< 



file. 



' the 



■ i - b ~- 


much 1,„ ,«,,,«« crinumtarMd. 


Index 


entry entry entry entry 


y™£™ a ' n ' 93 | 12 | 17 


Key 1 (iooo) (1001) 00021 (1003) 

d number) 









Credit Card Kite 
<EV HELD 


(1) 

(76) 


(1) 
(2) 
(3) 
(«t 

(15) 


7fi 
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card no. 


name 


credit limit 


balance 


1002 








1014 


Davis 






1000 


Wilson 


750 


26.20 
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1001 I Robert* 700 l 100.32 


I i 


Held in me 


mory item in backing store (disc J 





haps eigh 


9073. This 
or nine tho 


diss 


1 lnat re- 


Credit Card Hie 


card no. 


nam. 




balance 


1001 


WILSON 




87 50 


1002 


THOMAS 




122.20 


1004 


JONES 


















When i sequential fi! 



There is obviously a need for a file organ- 



Series 



^-.i-inihe file. In order toi 

;.':■.![ utIv. liu' ,]li;i'ri(hm il 



credil card problem -3 In urd 
the problem a little, lei us , 
credit card number can rang, 
values of 101XJ and W9 , 
assume that some credit can 
unused, waiting for a custo 

ed, the first entry of which 
record number of the record 



card no 
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,11/11, tiiV.-i would have its. inde* entry set lo 
zero. (See Figure 2). 

the record with Ihe 
aid number ol 12 
while the record with a key of 1002 is un- 

memory and if we refer lo this array as 
inde» then Ihe record no. corresponding 

k " 'nTirs' '"" 

Thus the entry for key 1003 is held in 
The algorithm for retrieving a record 



relrieval of Ihe record number is mind, tl 
record number entracted being used 
directly retrieve the record required. 

An important point lo notice is th 
Ihcrc is no nivJ for the credil c.ird file to I 
ordered on the card number. This 



which 


vill read the record after 


ic record 




Readneit (c) 




.il-lfh 


Ihe 12th record in a file 
nd the 13lh record into c 


ntovari- 
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com push a rapid respons 
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>rder,each entry being.H 
ge number. Once Vienna 
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sequentially Tryil forth* 




rthree 


"boses" of Ihe index. 






The file, where for every recorc 




file there is an entry in 


:!,■ in,lr. 






is know 




fully indexed 61e. 












a fully indexed file is 






forward The best wavo 
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every possible rccoi 














mi Hinin 


9999, 


the credit card file 






9000 records. 






• Keep a fiii of the ret 


rf nos. o 
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oi allocate 




card holder. 






This is the diagram. Fi 
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Tile fn Hi mini', actions 
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t Mark his record a> 
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lex [4 3 (103- 



Series 



In this for 
is ordered s 
credil card f 



:x has been mJucfr/by 



Credit Card 


m* 






card no. 
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The example Riven 1 
dexes. Therein howev 
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searched mur.' .'ih.-u'n 
cessing (dpi env,r,,,, m 



find rr 
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he credit card m 
credit card file us 
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al search i 
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card™. 


name 
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(10) 

(11) 


1081.6 
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f entry > V 
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. -, 
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Deletion and insertion of record; 

mr fniblLiii^ Ih.in ruflv inJi'M'd til.". 
Deletion is achieved "in IBM:, indexet 
ganisabon by placing , 



sequi 



rodific 



si hyle 

if the record 
ele ted, index 

lain (1071,51. 



JOSlin the above ,li.ie.mr 

ee that deletion does not get rid 
of a record from a file If a new credit card 
number of 1053 is allocated this deleted 
record can be used again. 

number of ways. The popular way is to 
associate space for extra records in each sot 
corresponding to an index entry; these 
records are filled when an insertion takes 
place The space for new records is often 
referred to as an overflow area When the 

file are used up, then the file has to be 



MICRO MARKET 
UK SUPRBRAIN CENTRE 

138 CHALMERS WAY NORTH FELTHAM TRADING ESTATE FELTHAM MIDDLESEX 
TELEPHONE: 01-751 6695 TELEX: 8954428 



□ FORTRAN 
U BASIC 
D COBOL 
PASCAL 
ASSEMBLER 

FROM 
" E1775 

ALL PRINTERS & ALL SOFTWARE SUPPLIED 
READY TO GO, NO USER ALTERATIONS 
NEEDED, FULL 90 DAY WARRANTY INCLUDED 
MAINTENANCE AGREEMENTS AVAILABLE 

PRICES DO NOT INCLUDE VAT) 



WORD STAR 
, MAIL LIST/ MERGE 

INTEGRATED ACCOUNTS 
I SUPER SORT 

BUSINESS PACKAGES 

PAYROLL 

OTHER PACKAGES & GAMES 

AVAILABLE, PLEASE SEND 
FOR LIST 



NEC 
SPINWRITER 
£1950 
COMPRINT £325 




Management Cybernetics M. Saeetl Sheikh 

THE HELMSMAN 

Ilmayhelpiflrecapitulatesumeofthe B Bt) , 

m.iin points discussed in this series so OfiRfPC 

far. These are: ****»0 

3S£^2^M*5S P«rt m: Ultrastable Systems 



if UJ (ratability. 

By ultra stability I mean adaptati 

hrough the processes of leamii 




2. Breakthrough innovation 


- this is often 


the result of independent re 


*arch carried 


Out by outside organisations 


and mav rum 


out to change the character 








agencies 'Fur instance, the 


nnovation of 




•ikthrouRli: n 


may revolutionise the da 


a processing 


3, Surviv.il innovation - th. 


s is an ordin- 










an organisbon can die. Fo 


instance, if 


M Z •. u mi peri tors are using 


ucmcompul- 



environmental dislurtiances, or both. 


involves p.i-l experience which m.n :idp 


A business svstem is immensely complex. 


Innovation, learning and problem 


priate responses to stimuli. The process of 


Itv'i'n 'the' co'i'i 'i"l"ul' run leeire'uTiber- 


Let me outline them below. 


giving appropriate responses to a 'new' 


gs||S£!;9i::; : 


Innovation is a subtle concept. When a 






instance, sales forecasting for the Middle 




East market for the next year. This is a 












scientist, as the marketing conditions in 






that area are mingled with political situa- 


inglvcumplex- 


For instance, the pertinent use of micro- 


tions and other variables. In this case, the 






problem solver (management scientist) 


of organisation is that the environment 




who will tackle this problem may be 


within which an organisation operates is 






becoming increasingly unstable and it is 




and failure in terms of model building, etc 


increasingly difficult to define the system 








CD bv changing what may loosely be called 


past successes and failures in problem 








cjeustions such as: 




and methods. It would always rely on 










(3) by changing its personnel. 


tions which are complex (due to changing 


T^ZTfSSZZEL, »mtoi 


All these are avenues of possible mmml- 




Margaret Boden (1977) points out that 

pre-existing structure. She goes on to add 
that sometimes it is a matter uf reorganis- 
ing the information Ihat is already in the 
mind. Professor George (1970) describes 
kaming as the process of adapting to 


organisation system's steady state. It is the 

heard it so many times that I have made 
countless attempts to get senior executives 

on my post-experience programmes so 


The cybernetic analysis of environment 
at a given point in time will reveal the 
'variety' which acts upon a business 
system. The measure ol compleutv is 


of success and failure in the process. He 
emphasizes that without storing informa- 


which will encourage innovation of the 


known in cybernetics as 'variety'. Stafford 


Types of Innovation 


cybernetics has already been acknowledg- 


action, learning would not be possible. 






Remember that both learning and 


tion of very complex systems such as 




innovation involve information feedback. 


telephone communication networks. 


measure. 



Cybernetics 



making It should be noted that some O! 



infinite- number of models 



In pursuance of the 



of objectives 

ith employees. 



organisation. These sub- 
ract in such a way lhat in the 



e complexity 
complexity 
prove the perfonr 



ways they can behav 

It should be empt 

inability to totally m 

described fln d control the "ftoi 



which make the system wort., il is h.- 
surfirisillHUiKrliW Ih.iMt is nn trivial: 
ter to infer the 'whole' system. Thni 



individuals within their own sub-systems 
' and wilh individuals in other sub-systems 



rnech.mi 



or directors oi ,3 



;bng e 



the si 



I the board n 



overlapping 
individual's < 



chofthe 

opinions has only two possible answers 
(states): Yes or No. This can be expressed 
as the total variety of the board at a partic- 
ular time and thus il can be defined malhe- 
allvV = 12- 1 ) - 32 This mcisurvimyilk-; 
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Distributor 



Interview 



CA Special 



Logitek and the Altos 



|im Pickup: First of all, we are the 5 

distributors el the Allii--. .imi sell throi 
a network in the U.K. In Ireland, 



he Guinness Gnu 
very large OEMs , 

define "OEM". 



sector. These specialists adverti 

preaching to the converted. 

I think there's going to be a 
death rate in the computer gar 
are over 450 manufacturers of m 
it would .seem that the little I 



■ supply and which isn't part 01 
their own specialised packages 



Solo 



v. Why? 



e been 



Pickup: [1 may bi 

busy establishing .1 uismDunir nei J 
haven't openly asked tor OKM enquirii 
We're beginning on that. When we fi 
started the distribution net, 1 looked 
Commodore's list and divided il by three 



Then 



hittled 



'. All 



sell the fi 

software ottered in iinr subsidiary, 
face Software in Camhcrlev Other 
their own We run into a problem 
advertising the Logitek business s 






s. Weca 



ie that 



dealers who take the complete svslem 
Altos plus software. Some dealers are in 
the scientific market, some in the business 
systems market, and some in the vertical 
market - insurance broking, opticians. 



| their 



dthen 



den : 



satisfied our standards. Peter and another 

three companies. Having got there, they 
discovered that others had beaten them tu 
it. The Altos was recommended while 
they were out there. They visited Altos, 
which is in fa.! owned bv an Fleishman, 
Dave ]avWn - ei-Doncaster and 
Imperial CoDeRe. London He wt up Altos 



i: Why do you feel that 



Solor 

Pickup: Well, it's because we're part of a 
fair-si2ed group. We're not just in 
computers. We approached it all from very 
much a business angle. One of our 
companies is the country's largest motor- 
way crash harrier and fencing ( 
We've looked at other busine: 
up any slack that might occur i: 



Pickup: We started to diversify about Eh 
years ago. We bought some ne' 
premises, which bad a oarage attached L 
we started what turned out to be a vei 
large vehicle hire company. We've ah 
started a motor factors arid an engir 
renovating company. All of them ai 

l"' r V,'ideiMlVol,i l !,,H,.'hul.(^bo l md'l,i''. 
oil slightly because motorways hai 
reached their summit. Two vcars ago vt 
acquired an electronics company and or 
making electrical measuring in-lnimenl 
both of them in Glasgow, The electronii 

designing and making electron 

changed that, and have invested heavi 

circuit work. I™ vears ago. Pen 
Warburton, who is the Chairman of it 

money in a Commodore dealership. ■ 
enable someone else to start. That wei 
verv well. But we decided to do things in 
bigger way and looked tor a machine th. 



Pickup: \o. 

Solomon: W 
ask' Or wa 



Pickup; No. Subsequent to deciding we 
liked the company, we sent our electronics 
expert on a number of visits. We're 
responsible ior supporting the machine 
and for training the maintenance people 
— DDT Maintenance - so we made sure 

have looked at the other machines had we 
known about Altos then. 



Pickup: We're verv happy indeed People 
still compare single board computers with 
S100 bus machines. I'm not a compute- 
man, but 1 can tell you that people haven 
vet realised the reliability that's inherent i 
:, There are goo 






<ine> 

why SltXl bus I 

And from the feedback our distr 

thc trend. We've got packages in th 



Imelhal will ..viaNu lilt' Alfo-t,. talk to ar 
IBM mainframe — and that will be 
newsworthy: 
One i if the problem- is that there are tot 

iiwnv big names Ih.it -ell other peoplc'- 

jn.-i T J,, fhirik th.- .tu( ii-.;r tt-nJ- Li. i>. r,.i 
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Pickup: Yes, in the pasi Alms 



that. 



t these , 



ssfully 



Solomon; That' 
backing of a big n. 
a company li' ' 

pveasgm.id,- 

Pickup: With- 
training our i 



e.Wou 



The 



[ upli'k 

jbl.Wealwaystryto 
ipend a lot of money 



it the 



-Itlm.il 



- with DDT Maintenance in 
1 Wood. We're satisfied with 

d business we're giving them, 
also supporting the Altos in 



job. People pre* 
support him". 






vthei 



products, lis very easy in this game to sell 

successful dealers — in the long term — 

and sales plan to cope with Ihe lime the 
supply of expert buyers runs out. And 
here software for the untrained uar is the 
key. The bare bones of the software that 

supplies, comes from Retail Sciences in 

h 

We're always in control. But all th 
things have moved very fast si 
started in December 1979 - far fas 

talked about. But we were well s. 






right 



evaluating new Shugart 
now. But the Altos rnact 
plenty of - you can call it our bread-and- 
butter machine - is the single sided, 
double drive, one megabyte machine with 
64K RAM. In Ihe case of the mulli-user 
system, it's more difficult to predict 



at they think they're going 
/ant never to be in a posi- 
tive a demand we can'l 
seof Ihe standard system, 



n Hie business. 



/ethef 



Pickup: I irsi, thev have I 

sound. Thai isn't always t 
tn establish — which is 
i".lablished people with a 



packages supported h\ Interface Soft- 
ware. We emphasize support. That and 

tant things around. We are very anxious 
that the Altos has a good name. We'll bend 

and, through them, our customers. As [ 
said, we intend to be around for a long 
time. Software is the kev. Instilling 
confidence in Ihe product leads to sales. 
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PETMASTER 

SUPERCHIP 



£45 
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FINDING 
'/ YOURW 
THROUGH 
COMPUT 
JUNGLI 
CAN BE 
' ALMOST 

impossibY 



The new BIM "Hands on" seminar"Getting to grips 
with Mini and Micro-computers" is a good way to start. 



This two-day intensive couiMlnccfpor.:nr,ii,.irii;ii. , : n 

experience usi ng microcomputers and is suitable for a 1 1 

managers, accountants, businessmen 3nd consultants. 

The course removes rhejargon Carrier, explains how 

computers work and demonstrates what you can achieve 

with them The next puOlic courses are on: 

22/23 September, 7/8 October. 12/1 3 November. 

T9/20 January and 19/20 February. The course is also 

now available on an in-house basis. Numbers will Be 

Individual can have the opportunity to 




CD mci. 



T. 



Business and Industry 



BIM 




GETTING 
TO GRIPS 

, with the British Institute 
of Management 



BIM'S MISSION 
One uf BIM's mo! 
magers an 



House m London .lulndi 

ertl library and spedalis. 

menls dealing with specific neei 

BIM's Management Develop 

quent requests for help From org 



MENT SYSTEM. AN APPROACH TO 
SUPERVISOR TRAINING, and the 
TRAINING FILMS FORUM. Legal as- 
pects are explored in such seminars as 
COMPANY DIRECTORS RISKS. RE- 
SPONSIBILITIES AND THE LAW, and a 
problem that a/lccts managers in ALL 
Fun ebon s is tackled in the 2-day course 
TIME MANAGEMENT AND PERSONAL 
PLANNING. 

Managerial effectiveness Itself require* 



prm-idci .1 mechanism lor all membH 
voice their views and influence tlio c 
opment of BIM polities and attitudes 

HECULARJOURNALS 



leaning prog 
wide ran K col 
and trainina i 



-this 



iw-i n'snliir public |".i S umm« in t! 
form of 1 or 3-day seminars - conference 
and special workshops; residenti 

Management Programmes. 



JbimJ 



.CEMENT TODAY (monthly], 
i the UK which carries a special 



*.vl.'t,\'.s.[_.f.,VIENT CHECKLISTS which 
focus on a variety of management pro- 

blrmshv.is km 8 kt>v questions. 
• MA\',u;i:.W.V7" INrORMATION 



i:ii:,i,v-.il 



with c 



marketing f : hk 

THE NON MARKETING MANAGER and 
FINANCE FOR THE NON SPECIALIST. 
Others deal with persona! skills such as 
EFFECTIVE SPEAKING; READING & 
REPORT WRITING: NEGOTIATING 
WITH TRADE UNIONS; SELECTION 
INTERVIEWING and TRAINING THE 
TRAINER. A further group is concerned 
with commercial aspects, such as CASH 
MANAGEMENT and STOCK MANAGE- 
MENT; HOW MUCH STOCK - AT 
WHAT COST? Aspects of manpower 
ng and developmei 



The Oxford Programmes include 
MODERN MANAGEMENT (BIM's 
Foundation Course) and its counterpart 
MANAGEMENT ACCOUNTING FOR 
BETTER DECISIONS AND CONTROL, 



penciled middlc-to-senm 

So much for some of thi 

vi ties expected of BIMby it 

select issues of particular 



Over the past eighteen months we 



Activities 



The first pillar is that 



We first tackled the task at the aware- 
ness level by organising a repeated series of 
conferences, covering the USES OF 
MICROPROCESSORS; MICROPRO- 

CESSORS IN PRODUCTS AND PRO- 
DUCTION; WORD PROCESSING - SYS- 
TEMS AND PEOPLE; and MICROS - IN- 
FORMATION AND CONTROL. Confer- 
ences on ROBOTS AND THE FACTORY 
OF THE FUTURE were complemented by 
a series on THE OFFICE OF THE FUT- 
URE. The next step after this spreading- 



and bv the end o 




if people - the people on whom we rely 
echnologv is In k' i :i I n 'J ll.'u .1 
By and quickly. Our national 

ecord in applying new techm ' 



incol (Mini's Too often work syHicms 
devised j rid then people fitted into 



GETTING TO GRIPS 

GETTING TO GRIPS WITH MINI AND 

MICRO COMPUTERS, a two-d. 
has enjoyed a considerable succi 
was launched in March of this yi 



ingmg 



all kinds of orgai 
re familiar with o 



ralogy 

Lions. To- 



operation and encrepes of people at work- 
is constantly emphasised in programmes 
such as PARIKTPAl'ION WHERE IT 
COUNTS, (based on a recent BIM research two-day programmi 

MANAGING CORPORATE" t i >MMI 'M- development prograi 
CATION. ed for managers, fr. 

By far the gre; 



have the opportunity of w 
ing his own programmes. In fact partici- 
pants have become so engrossed with 
their programmes that the timetable has 
been altered to provide a 






to the t 



..r, S the ■ 
ning! 






■s- theii 



«ithm 



EneJ.uul and Wales. 

A further stage moves us on towat 
tervenhons within the enterprise. The 
programme is called CAN YOU Uf" ' 
MICROPROCESSOR 1\ YOUR OPERA- 
TION? It is an in-house diagnostic : , 
age' (although one which can be van 



-one. OIL. 



h. SLHretv and the ivmiIlI ,r 



rough under. 

potential uses 

■ rs landing by 



'-'• P'«- 



Activities 



U.S.TOURS 

A further type of activity 
been added - Th e Studv Miss: 

preparatory la a major ss 
Autumn. This type of treatr 
described as 'gainR to see for 
also provides access to the lii 



X Distributed 



: acquinng 



mg. 



::isl. .1.., i: 



ptn.lflt.lllv 



I users in include- VVJec. I',iu P.ilhinc. R.ivthoo; 
ocularly Warfi h „ lrl ,, rlJ ( ilK - orpi 
idcontrol A verv [lulr ^j initrmt is tiding show 
in theseUS tours by a wide range of U 



s. We expe 
BIM's (second) mis: 
will cover Industrial 
tion (both current ar 
major i nd us trial cent 
cation of new mamif 
is higher in ]apan tl 









almost anywhen 

,n will be of twt 
il (10-25 October 



With these missions, 
that we are rt^pon.lini; ti 
an effective way I'll: 1 op 
so much new kn,iwU'il>y 
is developn- 



fellov 



lOUld It 






applications in UK industry, 
naturally the whole subject mus 
perly related both to UK and > 
contexts. 

Throughout these successive s 
achieve increasing levels of invo 



e the ver. 



lavs provide much n 



Junt.webe- 
raims-gen- 



IF 



35 well at the finest joftwan 



Microsolre 

is the Company to contact 

We cover a full range of equipment including the APPLE II (from £695/160. 

the MICROSTAR multi-user system (from £4,950) and the powerful ALPHA MICRO 

which will run 1 to 22 terminals — the most cost effective system available today, 

WE OFFER A COMPLETE SERVICE which encompasses advice, systems design, 

sale and installation of computer and peripherals, ,s well ,:is r;>ilom;:rle software, 

where necessary. There are fully documented ACCOUNTING and WORD PROCESSING 

PACKAGES etc., for ACCOUNTANTS, SOLICITORS, MANUFACTURERS, 

RETAILERS, MEDICAL PRACTITIONERS in fact all business applications. 

ALSO in stock are PRINTERS, VDUs, CONTINUOUS STATIONERY, DISKETTES, 

DISK BOXES, all from the best names in the computer world - TEXAS, LEAR SIEGLER, 

TALLY, QUME, PAPER TIGER ate. 

So if you either wish to buy a computer to program yourself or take advantage of our 

service - TELEPHONE NOW FOR AN APPOINTMENT. 

r^L~^L MICROSOLVE COMPUTER SERVICES LTD. -~A^^k 

/^T^r^W 3m Fl °°' <"»>• MIDDLESEX HOUSE, / ' JmYM^L 

/ W\\^, \ » 29-45 High Street, EDGWARE. Middlesex. / ^X™\ m 

(jj A\A\ \ feKit 4 M1 ' 20 min> - Wbsi Erld >- p '~™ **■ VAT - 0//\ A\ \ 

U V) Telephone: 01-951 0218/970 U \J 



Turntables 



Incorporating New Technology principles 
for New Distributed Mass Bearings. 
Prov. Pats, Issued. 

Video Terminals 
Microcomputers 
Word Processors 
Microfilm Readers 
Printers 

for details contact 

Ronco Sales Organisation 

81-89 East End Road, London N20SR. 
Tel: 01-883 9753. 




Max Stability Upper & Lower 
Rubber Surfaces Distributed 
Mass Bearings. 
Slim 1 Vi" or less. 
Keyboard Rail — optional 
Ribbed Rubber on Both Surfaces. 
New Controlled Inertia (or free) 
D. M. Bearing 
Varying Sizes & Models 
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COMPUTER SYSTEMS LTD. 





Book Keeping 



Package 



Richard Waller 



GAP-CPP MICROCOBOL 



Purchase 6> Nominal Ledger 



f-ompanies in a small way of business 






is posted to th 


9 ledger and allocated 


[•keep their purchase records in an 








espaid; these i lems are 


^#analvsed cash book. Three columns 






then no longer of 




on the left-hand DEBIT side show the cash 






auditor, at the en 




received with a note of the discount 


f 




At the end of 




allowed and the VAT. About 15 columns 


i 






on the righl-hand CREDTr side show cash 
















ercdi tors, and th 




(cash plus discount less VAT) analysed in 








CONTROL ACCOUNT 


appropriate columns. The right-most 






where the daily 




column is used for all the non-recurring 






posted, and 


pening and closing 


unusual oddments, like new cars and 










audit fees. At the end of the year add it all 






For the Nomin 


at Ledger, you need to 






take each item tha 




figure out ACCRUALS for electricitv bills 




purchase ledger a 




not yet received, and PREPAYMENTS for 
















expense accoun 


A monthly TRIAL 


and cross-cast Lo see thereare no mistakes. 


r Jrl 




BALANCE lisBn 


should agree, debits 




■ \« 




should equal the 


redits. If it doesn't then 


iture statement and balance sheet All in 










one book. Neat, effective 








d the Trial Balance is 


The following five things push you 






updated with ac 


ruals and prepayments 




LEDGERS. The CASH BOOK 


ow only 




nual Trading Account. 




hows cash received and paid 


with the 


Profit and Loss Account, Balance Sheet. 


enough to push you forward to a proper 




the sales 


and Source and 


Application of Funds 


Purchase Ledger. 


3 r purchase ledger CREDITS re 


?ivc-d for 


statement. These 


documents must look 






end in a 






or both. There comes a point where manually ' 


eparate day book. A JOURNAL with 


pambve figures 


from last year, and be 


ti.kinj, nil piles of miTri.vs against suppliers' 


1ebit and credit columns and 


space lo 


beautifully typed 


so that vou are proud to 




vrtle the explanatory narrative 


used to 




Directors, and the Bank 


I'l, ■ ! -pl"'''- ■■ i'.V-'. ■'. 1 1 ' ■ /' 1 "m i . ik ! ' M ' 1, :','■■ -.' ' l" ^ '." , ,! ' 






Manager and the 


taxman. A much abbre- 


The same procedures are nee 


ssary as 


viated sMIcme 




^ " v. . . . ' ^ ' ■ ' '..''."• ! .' ' t Ti r . r. .V r,," i" !> ' vj. t. l i - t - 


previously for checking invoices 




achievements of 






Someone has to see that the go 


ads have 




shareholders, the Press 










the Financial Times 




rdered. and they are not dan 


aged in 






3. Analysis of purchases to nominal ledger 


ransit. The price, trade discoc 


nt, VAT 






headings is loo complex for a ruled cash- 


ate, and all the arithmetic h 




AH this is gove 


"ned by aesthetic judge- 




hecked; and a note made on the 


nvoice of 








ic supplier ledger account nur 


be., the 


presentation of th 




branches require cosbanalvsis lo belter control 


rdcr number, and the nomina 


analysis 


the accuracy of th 


e ledgers on which it is 



So to do all these things a big. thic 
loose-leaf ledger is started with a page fi 
each supplier. And another ledger w 

analysis account, and for each branch i 
department separate pages for all tl 
accounts for which there are expenses. 

; The INVOICES for goods purchase 

and showing the VAT are recorded in 

i DAY BOOK and then posted to U 



alleged thev are based. There is some 
control over all this. The shareholders 



New computer users 
start here 






I .iddine, r11-.li_h:i il. 1 



the prelisted total before going 
further. Journals must similarl; 
debit to credit. 

Once agreed, the whole batch 
and then posted aui 



e puccl 



e ledger 



• LTV I >.1V hook record. Al I 

the total of the day book i 
nominal ledger codes and 
automatically to the Non 
either in detail, c 






!. Once 



significantly. Programs un select ir.'fii 
iwymrn f iusl before Ihe due date; can a 
out rt'ifliHiijiiv ,ub'h\f and clti-ijui'f: car 
the iMiliiatidiux 't-'l"-"~: and reconcile 

On the Nominal side the programs 

and theoretically can even type the 



Dire' 



touchedbvhand. 
suits a 



■:-. .li.llnne. i 



ongn. 



aiby 



>ptin. Misquoted codi 

gecan have quite interesnr: 

: iin.il figures The time to notice such 

change. 

CAP-CPP MicroProducts Ltd 

I. It u 



they 



1 by 



language. It has facilities to 
documentation than mos 
BASIC; and thisis the key to 
programs and protection of 

Besides Pur 

CAP-CPP inciuae 
Control, Payroll, AutoClerk, Autofndex; 
and, promisd for the end of 19B0, a Word 
Processing package. All these programs 
are written in MicroCobol and therefore 

els' machines. (See end of article). 

user documentation. The packages and 
the documentation are available from 
agents who are totally responsible for 
installing and maintaining the computer 
hardware and the software, only referring 
to CAP in case of difficulty. There are 39 
agents in the UK; plus 14 in the US selling 
a separate range of MicroCobol products; 
and 13 in Europe and Australia, normally 



Thel 



f supported machines 



Package 



Purchase and Nominal Ledgers are sold 
together in the UK for £1000 plus 15% 
maintenance after the first year. Allowing 
for demonstration units at agents, and 
systems sold but not yet installed, prob- 
ably 50 are actually being "used in anger" 

How it comes 
The software is delivered by your agent 

The ledgers each come on lour standard S" 
floppies or three doubie-Llensitv floppier. 
or a single exchangeable hard disk. On one 






il, .[-pie- nnld more. 

Setting up these files is by keying 
against prompts on the display screen. 
There is a lot of data You may not achieve 
more than a dozen items an hour so it is 
going to take some time. But it only has to 

In the Nonunal Ledger there is the need 
to set up the Chart of Accounts; the codes 
and names of the expense and revenue 
analysis headings you need. If you already 
have an existing Chart for your manual 
ledger, thisis easy. If you have to compose 
a new set from scratch, then the discussion/ 
argument/changes of mind arc apt to take 

cussion of the sort of operating state- 



the manuals ai 



Thei 



of the programs and the data before he 
docs anvLhing else. The procedures for 
backing up files and programs, and, if nec- 
cessary, for restoring data from backup, is 
built into the software provided, and is a 
major emphasis throughout the operating 
procedures 

The agent will normally provide a 
couple of days training. If you screw him 

tali's support Ilia I suilci McsL^enlsninv 
know to budget for adequate user support 
when quoting prices. After half a days 
supervised operation, most users find that 
private study and practice is enough, 
needing only a few telephone calls to the 



with 



Once the useris familiar with the syslerr 
it will take a few days to nominate th. 
options required and set up the file sizes. I 

stage. After setting up the files it is not eas) 
lo change your mind. There is a section a 
the end of the manual that may help. But i 



Entering data 

Once Ihe files are set up, entering the 
transactions from day to day is quite 
straight-forward. On the CAP-CPP 
package, invoices are logged onto the 
computer as soon as they arrive in the 
company. Il^ere is some mann.il editing 



listing Using the computer inde 
need only key a few characters 
name; if there is only one suppli* 
matches that name, then the full nar 

suppliers that match, they are all listed st 

you Co seleel Ihe Line you want. 

invoke details .is far as possible. Th, 



ited 



ind address. Supplier files have much 
more detail and include a supplier type 
code for any required special analysis, 
finonfv code to identity important people 
to pay first, settlement discount percent 
and period, normal settlement period, 
options to pay by cheque or credit transfer. 
and a No-Pay code to with-hold payment 

balance amounts for quick reference by an 
enquiry program A separate file has the 

another has the supplier's bank name, 
address, and code for payments by credit 
transfer. You can add more suppliers at 
any time. And providing nothing is owing 



written Onto the invoice. Once logged vuu 
can send the invoice out to the man who 
ordered the goods for him to approve. 
Note his initials on the computer record so 
you know who to chase. 

The program displays all the detail; any 
item can be changed; the nominal analysis 
codes are keyed in; and when correct, the 
invoice is marked as approved If you 

then the detail can be enlercd and 
approved in one operation. At any time 



month end.it will go into that period. If Ir^H 

can thus keep the prei-ious period open 

well into the folio win g month rl^rMrlMMrl^rl^rl^r^^^^^^^H^M anvwav. ,i permanent hard-copv record 

all possible transactions before the period of the ledger for tlie archives Items which 

end. to post them to the supplier Mis* the date have been paid and ruled off will still print 

and you lose the discount. out the lislinj; until physically purged olt at 

AMO payment Temporary amendments are then made month's end. 

Vou can pay cheques manually .11 anv by the accountant tn poslpone payment of 

time. After this manual payment plus the particular invoices, or supplier (perhaps Cost-centre analysis 

settlement discount is posted you can according to the type of priority codes If you have been entering an additional 

allocate it to Specific invoices; winch will entered on the record], or groups of cost-centre analysis code on some or all of 

twrve to ruleoff both sides from the record companies. Amendments can also reduce the invoices then a special program is 

If not allocated then the payment is treated particular invoice totals for queried items, available to sort and list these. All these 

as a payment on account and shown as a or contrariwise, rut out settlement dis- reports use another CAP-CPP package 

deduction on any subsequent remittance count if it's toolate to be claimed. called AuIoCIerk during program 

advice printed. Normally the accountant will require a development. This is a vervquiekaiul easy 

Similarly, Journal entries can be used to Temn ol lre Provisional payment Ijst, to way to forma! reports or change easting 

correct errors in po-line e-iter -pedal L ' 1,l ' L ' k lh ' 11 ,r "' lot ' 11 now t " w I 1 ' 1 " 1 ism linc '""'■"• ' 'hmL to make any real use of the 

rebates, write oil Kiliri.es or handle "'dh hi- available cash. Once thego-ahead cost-centre data, vou would be wise tobuv 

contrai'temstosetoffsaJesledgerbalances Ls & VKn - thc special stationery can be a copy of AutoCIerk and to massage the 

against purchase ledger outstandings. Ii I"'"- 1 " 1 """ ih| . printci for firstly, remil reports as yon want them. But if a straight 

and will not .mil: oil -.uh-'-ii .-.1'- -v. nit ,her ''■" cheques. A plain paper list is with croup totals will help vou then it is all 

lance advices printed for the bank for the credit yours. 

Automatic pavment is in three nhases tronsf£TS ' Printing is assisted by the print- As an alternative you can code cost 

Tlieeompanv \-„,-,' nil ■ ,11 ■ „.■,,";,'," ^''"" r P r "o''"'' lor each pnntont that uses centres into company codes 11-9) and 

ss—s mrn^ =mp-- 

up lo the specified data. Secondly to have fl)r -ft, ust £ _____ 

ly,.... | , i H.,nl 00I, .11 ,.k„ demand try ov the pnnter. The mind reels at the and compare items with bo 

cut mc iisto, ....I... me,, ..,,. .ni. ,,i ^ossibilitv to,- iiaud if vou don't take care. needed. 

money available lor paving cheques r ' 

lodav. Thirdly In hale the computer pro- ,. 1 ,, , ,, - ,■ , ,. ,, . 

rCues P T r "t Sr'T^ f"^ "* -program A.Te end"of thtTon.h, , 

' de,: paidof he" r' lis,s P aI, the suppliers and the anoints purchase ledger is balanced, the 

alltneitems paid oft the hie. outstanding or in credit. A separate report lated nominal ledgeranalvsis is s, 

The Provision,!; Payments I is| Iherclorc ; ,nnli.i control account showing the totals run against the chart of account' 

on the specified d. He I his date should be beginning of the penod. the conhol highlighted. Hie identified problc 

some few days into the future, since it account balance and the list of creditors are then resolved hi journal entn 

takes time to print and sign cheques, and should agree. purchase ledger, and the v. 




[f you want I 

nominal ledger | 



Package 



another AutoCIi 

vide a proper 

Befbrthen 



dittri 



mpl.'t.'ili- 



and discount. 

Nominal ledger balancing 



ledger 



The 
prograi 

totals. Providing everything 1 
posted right the totals of the [ 
Credit items will balance. The tr. 
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Final accounts 



castcd end of year position. Users, how- 
ever, have nut "been toohappv with this. 
Now CAP-CPP promise a' much more 



position, and totalling will be specified 
There will be budgets, and, one hopes, 
comparative figures from last year. It 
sounds magnificent. Probably only the 



packages. I si 

that I get thai 

gets a lop ra 



ude about CAP-CPP 
actually understand 



large and well -designed package. 



Editor's note Readi 
are very many pai 

BRAND NEWS 



Erase Eproms 

in 8 minutes 

for under £100 




GCmSOFT 

Computer Services 



AercoGemsoft Computet Services. 
27. Chobham Road. 

Woking, 

Surrey GU21 1JD. 

Telephone: Woking (04862) 22881 

* STOP PRESS: Price of Video Genie now 

£330+ VAT (379.50 inclusive) 

(Carriage Free U.K.I 



The Software Solution 



We all know that a computer 
system is only as good as the 
software and that much of the 
applications software hitherto 
available has proved to be the 
weak link. Written in Microsoft 
basic for use with CP/M based 
hardware. Interface Software is 
probably the most comprehensive 
and robust application software 
currently available, which really 
will transform your micro- 
computer into an effective 
problem solving tool. 



e details contact Jim Reld or Sue Archer a 



Applications Software 

• Nominal Ledger 

• Sales Ledger 

• Purchase Ledger 

• Payroll 

• Incomplete Records 

• Word Processing (Wordstar) 

• Mailing Address 
Etc., 



Systems Software 

• CP/M 

• MP/M 

• MBasic 5.0 (CP/M) Interpreter/ 
Compiler 

• CBasic (II) Interpreter/Compiler 

• Fortron 80 Compiler 

• Cobol 80 Interpreter/Compiler 

• Pascal 8 (UCDS) Interpreter 

• Z80 Macro Assembler 



w 



;S for the Micromotion but of 

INTERFACE SOFTWARE LIMITED. 
100, PARK STREET, 

CAMBERLEY. 

SURREY. 

Telephone (0276) 27982. 



Periflexible to suit your requirements 







PERIFLEX 0/0 and 5 W SYSTEMS 
PERIFLEXO/0 

1 9 slot mother chassis to accept S 1 00 cards. 

includes case, PSUandfan. 

£420.00 

PERIFLEX 00/ 16 

16K static RAM, 4MZ Z80 CPU, 2 serial 3 

parallel I/O ports, 2K PROM. 19sloiS100 

Motherboard. 

£975.00 

PERIFLEX 630/32 

32K statjc RAM, 4MZ Z80 CPU, 2 serial 3 

parallel I/O ports, 2KPROM, dual 5V a " 

Micropolis drives, 620K storage, 9 slot S 1 00 

Motherboard, CPM/MDOS operating system. 

£2080.00 



PERIFLEX 630/48 

As 630/32 but with 48K static RAM 

£2300.00 

PERIFLEX 8" SYSTEMS 

PERIFLEX 1024/32 

32K static RAM, 4MZZ80 CPU, dual 1.2 

Mbyte 8" floppies. 2 serial 3 parallel I/O 

ports, 2K PROM, CPM operating system. 

£2660.00 

PERIFLEX 1024/48 

As 1 024/32 but with 4BK static RAM 

£2880 00 

PERIFLEX 1024/64 

As 1024/32 but with 64Kstatic RAM. 

£3100.00 




The Series 800 micro-computer is 
designed, developed and 
manufactured for ACT by 
Compu/Think in California - 
the heartland of silicon chip 
technology. It offers a range 
of features and facilities 
previously available only 
on mini-computer 
systems costing many 
times more. 




ACT Series 800 c omP u,er 

Low cost high technology 









Facilities include 


sr. f*~ 






" Highspeed microprocessor -over twice the processing power of most popular 
microcomputers 






■ Large internal memory 






* High resolution graphics - for educational/scientific and other specialist applications 








" Split screen editing - retains information on one part of the screen while changes are ma 








* Ultra-fast data transfer 








' Full size screen - 64 characters wide x 30 lines, giving the standard 1.920 characters 






* IBM type keyboard. 


This sophistication is compleme nted by a high degree of reliability as the Series BOO hardware k based on fully tried and tested components. These 

are engineered into the powerful range of hardware modules that utl- I'fltT'.i' h\ :VT :i"iih ••■nil : ihiihi- ..1 |.lii^iii , ■!.:■, ■■::■■. -..andard printers 
rir-.diii i-.l nvth..' 'AT.rld's lar^'-: -pen.ilki manufacturer t.iniatrn printers. 

Software (or the Sitii> *"::■ 1= :n ■!>. ■ lalb ■ :■.- ---.-:■ .■..=■-■ Nrliulall -.ji:-.-. wki. 11 1.- -nii.-wHc thai 1: ■■i'\-,ii ■...;;. ■;;..t: uni- li-inki programming. 
I'.i.kip^. i'.:..!ril.:i 11 'hi- Ne-Liiiln [1 ^uil. -in...- Ii.rkvr. |>un.l'.:isr ■ 'It' r. ■■■:<-■ 1 ;■".. is-Lrv. civir.ri^. -:■:.■. .n^iifl. payroll. Database - for 
management information, nominal ledger and costing. An 
.id-.ir.-.-.l ■aiii'1 |.:'.. .-—ii.^i'.i'l:. !►■■-. ■■■-" 1 -■ -" -"■ fully utilises the — ^^. ^^ 

1:- akn available. ^^M^^^KF^^* ^^^**^^***^^^^^^*—^^ 

Thr- Ac'T Scni-- jinuin^ ^i^Lw^^L^L^^^^^^^^^^fc 




HB COMPUTERS 



Address 

wm nrnrirr 




SD SYSTEMS PLUS 
CAP-CPP MICROCOBOL 

Mainframe performance far Micro prices 




SD100/200 

.■,..|,:ll,V:I.T.[«.„r ll '1 7.777 il.avi.1ss.lh*: 

nents BIO printer. CAP-CPP sales, purchase; 
cotnofBhsivB word process 



I STOP PRESS! TEXAS INSTRUMENTS 1 

810 PRINTERS ONLY £1097 EACH I 

[ OEMs PLEASE NOTE ) 



BARCELLOS LTD. 



Load *^-~ jTheonlyWkcoDiplete gS^^A 

RS-8Q piugiammcs f^^^^tl COHipDter l^rfflfiSK. I 

8 data WTl fitr titular Pi AA iTin^fffiMBr 

Fast! *^ 




£265 



for under £400 



TRS-80 

£382 



This lot must be today's best buy 



•^Galaxy 2000 ^^ti3 „ t . „_. h PPP ! 




ORIGINAL SOFTWARE 
FOR PET USERS 

MMVhWWWMAMAMWWIMMWMMMNUV 

****D.S.L BASIC MANAGER**** 



PRICE- Cassette <- Full documentation £12.50 
****D.S.L WORD PROCESSOR**** 



PRICE - Cassette + Full documentation £20.00 




DRAGON SYSTEMS LTD. 

54 Mansel Street, Swansea, W. Glam. 



WARNING! 
buying any other letter. quality 
printer can damage your pocket 

The PV880 is a brand new (or reconditioned if you 
prefer), IBM 'Golfball' letter quality terminal, with 
inbuilt ZSO micro, controlled de-coding CPU. Just 
plug it into ANY micro, via its RS232 or Centronics 
interface and the CPU convert? ASCii characters into 
IBM code and produces the highest quality print 
around. 

Special features include UrAutomalic underline — 
Just 2 commands *inbtiill test routine * Fully 
guaranteed, with service available locally Jfc Can be 
used as an office electric typewriter * Operations in- 
clude print, space, backspace, tab, index and Car. 



P®ripl'yz_ral 



27Sunfield, 
Romiley, 
Cheshire. 
061-494 c 410 



The PV880 is 
available at £825 
new, with 12 
months Guarantee, 
or at £500 re- 
conditioned. 
Shipping and VAT 
are additional to the 
above. 
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ANNOUNCE 




THE COMPUTER AGE ROOM 

at the National Microprocessor & 
Electronics Centie 

The Centre, situated in one of the most 
beautiful areas of London, near the Tower of 
London, is at the World Trade Centre, Eu- 
rope House, London E 1 9AA. It is a perman- 
ent exhibition and showcase for enterprising 
computer and electronics companies such 
as NEWBEAR 

4*. MICRODATA U. 

RESEARCH MACHINES ° 
The Computer Age Room will be open in 
September and will house systems suitable 
for all applications. 




Computer Age can sell 

your product best 

Phone 

Vanessa Blackburn Kiddle 

01-928 6394 
for full advertising details 



FREELANCE WORK 

SOFTWARE AND SYSTEMS 

PROFESSIONALS 

Please ring John Comer 

or Shirley Parson? on 

029 671 : 



;nt and 



24 hour ansaphone i 
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1 1 wish to take out a subscription to Computer Age. 

1 Please forward the magazine each month starting 
from issue! ). 
| Name 


i£5 . 

M o 1 
: jgjjl | 

■ £ 8 S 3 1 

! <£Z e a 



We're as good 

as our past 

-see for yourself. 



<M 
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Each back issue costs 60p 

(including postage and packing) 
Write to: Computer Age 
4 Valentine Place 
London S.E.1. 

SUBSCRIPTION DETAILS ON PAGE 94 



EUFOMICRO 

The European Association 

and Microprogramming 


V] d^EUFOMICF 


=IO BO 



6th International 
Conference and 
Exhibition 

Microprocessing 
and 

Microprogramming 
Imperial College 
London, England 
16th/17th/1Sth 
September 1980 



The leading annual Euromicro 
Convention concerned with Micro- 
processing and Microprogramming 
will provide an extensive Scientific and 
Industrial Programme presented by 
internationally recognised experts. 

Papers include: 

□ From Mainframe to Micros 

□ The Decade of the Microcomputer 

□ Firmware Environment 

□ Microprogrammable Machines 

□ Will the European IC Industry only 
be Second Sourcing? 

D Large Scale Multi-Microprocessors 

□ Applications in 
Telecommunications 

□ Computer Aided Design 
D Mu Hi -Mi era processors 

□ Text Processing 

□ Data Bases 

C Innovative Architectures 

□ Industrial Central 

□ Local Networks 

□ Standards 

□ System Software 

□ VLSI and Testing 

□ User Microprogramming 



Industrial Sessions will be co- 
ordinated with Exhibitors in order to 
give Industry an opportunity to high- 
light up-to-date industrial develop- 
ment and production activities. 

The European Finals of the Micro- 
mouse Maze Contest will be held 
during Euromicro 80. 
(The Micramouse contest was first 
devised by IEEE Spectrum], 

Euromicro 80 has the distinguished 
support and co-operation from : 
The European Research Office 
US Army London 

ECI (AFCET, AICA, BCS. Gl, NTG, NCI) 
IEE Microprocessor Applications Group 
Hawker Si dde ley Dynamics 

Engineering Ltd 
M i c roproc esso rs a n d M ic rosyste ms 
University of Kaiserslautem, FRG 



Industrial Seminars Limited 
Temple House, 36 High Street, 
Sevenoaks, KentTN13 1JG England 
Telephone 0732 59702 Telex 95604 



EUROMICRO BO 



- MAIL INFORMATION COUPON TODAV - 
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Voilli SI sii- Horizon 
i*cl'l«'rts a new ayV in coinpiil iiiti 



SYSTEMS ON THE HORIZON 



Horizon with 48K and twin D/D 
drives. TVI-912 VDU, 24 x 80, 
protected fields etc. Paper Tiger 
printer, 132 cols, Graphics. 
System complete 
with cables: £2785 



Horizon with 48K and twin quad 
drives. TVI-912 VDU, 24 x 80, 
protected fields etc. Anadex 

(DP9500 printer, 200 cps, 132 
cols. 
System complete 
with cables: £3695 



m 



Horizon with 64K and twin D/D 
drives. TVI-912 VDU, 24 x 80, 
protected fields etc. NEC Spin- 
writer, letter quality printer. 
System complete 
with cables: £4295 



Horizon with 64K and twin quad 
drives. Wordsmith Video 
System, 40 x 86 chars. NEC Spin- 
writer, letter quality printer. 
System complete 
with cables: £4995 



The North Star Horizon has proved itself to be one of the most reliable, 
low-cost high peformance microcomputer systems on the market. These 
features are enhanced by the flexible range of system and application 
software now available. 

ALL NORTH STAR CONFIGURATIONS ARE EX-STOCK. 
ATTRACTIVE DISCOUNTS GIVEN TO DEALERS, OEM'S AND 
EDUCATIONAL ESTABLISHMENTS. 

For further information please write or phone for full pricing details and 
product catalogue. 



INTERAM 



